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Abstract 
Germplasm repositories are an invaluable resource for the collection and preservation of 
important living genetic material, and provide a multitude of research opportunities for crop 
improvement.  Advances in genomics research have created an urgent demand for phenotypic 
data in order to assist researchers in identifying relationships between genetic makeup and 
phenotypic variability.  The peach, Prunus persica, is an important economic crop species that is 
heavily bred and cultivated.  In peach, specific tree growth habits are used in breeding to select 
for tree architectures that may provide growers with more options for orchard design and cultural 
practices.  The presence of extrafloral nectaries on leaf petioles has been found to confer 
beneficial associations and is linked to specific disease resistant qualities.  The canopy volume 
plays an important role in capturing photosynthetically active radiation and can help growers 
predict several important economic outcomes, and shoot growth characteristics, like absolute 
growth rate and branch extension rates affect fruit development as well as overall growth habit, 
thus playing an important role in determining fruit yield.   
The goals of this project were to assess five phenotypic traits among 364 peach genotypes 
in 9 distinct taxa that consist of cultivars, breeder’s selections, and wild relatives, held at the 
National Clonal Germplasm Repository in Davis, CA.  The recent repropagation of these 
accessions provided a unique opportunity to establish baseline data on a large set of uniformly 
aged trees.  The growth habit of all accessions was primarily standard (55%), while open, upright, 
and compact forms were less common (36%, 6%, and 3% respectively).  The wild type 
accessions were slightly more upright (10% higher) than cultivated accessions, while the 
cultivated accessions were slightly more open (5% higher) than wild-type accessions.  Extrafloral 
nectaries were present in 97% of accessions, likely due to the strong influence of breeding 
programs that have sought to eliminate eglandular phenotypes.  Mean canopy volumes, absolute 
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branch growth rates and branch extension rates differed significantly among the 9 taxa and 
between wild and cultivated genotypes, but were not significantly different within all taxa.  The 
branch absolute growth rates, branch lengths (of pruned branches over 0.5 cm at base), branch 
extension rates and canopy volumes were consistently higher in two wild-type accessions, P. 
davidiana and P. mira, than in the persica group.  The P. persica accessions had significantly 
different branch growth and extension rates, and canopy volume, while both P. persica var. 
persica and P. persica var. nucipersica did not have significantly different branch growth and 
extension rates, and canopy volumes.  The wild-type species, along with the hybrids and P. spp, 
had greater variation among branch growth characteristics (length and extension rates, and 
canopy volume).   
The first two principal components explained 76% of the total observed phenotypic 
variability using 8 variables.  A hierarchical cluster dendrogram with 4 groupings placed most 
cultivated accessions (P. persica, P. persica var. persica, P. persica var. nucipersica, and P. spp) 
in one group along with a wild-type P. ferganensis accession.  Another grouping included P. 
davidiana and P. hybrids, while the final two taxa, P. mira and P. kansuensis were each grouped 
individually.  The PCA and cluster analysis both primarily grouped wild accessions separately 
from cultivated accessions (with the exception of a P. ferganensis accession), and combined P. 
persica varieties with P. persica.  The groupings created by both analyses suggest P. persica var. 
persica and P. persica var. nucipersica are phenotypically more similar to P. persica, while the 
wild relatives differ substantially from one another and the persica group.   
The results suggest there is substantial phenotypic variability within the repository 
collection and our characterization of that variation will be invaluable to growers and breeders 
seeking information on specific growth characteristics.  The variation predominantly reflects the 
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historical objectives of breeding and cultivation, and serves as a valuable tool for the 
development of new cultivars through the use of wild and cultivated genotypes. 
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Introduction 
The Peach 
The origin of peach (Prunus persica (L.) Batsch) is believed to be China, and recent 
fossil evidence has revealed it was domesticated as early as 7500 years ago (Zheng et al, 2014).  
Peach was first named Amygdalus persica L. by Linne in 1753, and it was thought that the origin 
was Persia, as the Romans had acquired peach from Persia (although by 1917 most horticulturists 
believed the true origin to be China) (Faust and Timon, 1995).  After multiple reclassifications, 
the current name was given by August Johann Georg Batsch in 1801.  Around 3,000 years ago 
the peach was dispersed from mainland Asia and spread to Japan and Persia about 2,000 years 
ago.  The movement continued westward into Europe and south into northern Africa, and finally 
to North and South America by the 16th and 17th centuries.  The cultivation of the peach continued 
with Native Americans although it was not until the 1770s that clonal propagation became 
widespread in North America, and thereafter cultivated varieties, or cultivars, began to be 
extensively developed (although several released up to 1860 have unknown parentage) (Byrne et 
al., 2012).  Around 1850 peaches from China, such as ‘Chinese Cling’, were imported to the U.S. 
and along with its offspring such as ‘Elberta’, ‘Belle of Georgia’, ‘J.H. Hale’, became important 
cultivars that would be instrumental for future development of commercial peaches throughout 
North America (Scorza et al., 1985, Faust & Timon, 1995). 
The peach ranks third in cultivated surface area among temperate fruit trees, with an 
estimated total annual production of over 17.8 million tons (Byrne et al., 2012).  The fruit has 
many uses ranging from consumption as a fresh food to canning, pulp for yogurt, as a flavoring 
for products such as liquors, to the use of the hard endocarp for charcoal production (Byrne et al., 
2012).  In the US, however, peach production and consumption have plummeted in the last 
decade (Frett, 2012), and the decrease has been attributed to low fruit quality, which results from 
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premature harvest (Crisosto and Costa, 2008).  The need to harvest prematurely for storage and 
distribution purposes, coupled with poor postharvest ripening, have a negative impact on fruit 
quality.  Traits such as size, flavor (high sugar/low acidity), color, and blush are several examples 
of fruit quality indicators that require substantial development on-the-tree (Frett, 2012).  The 
improvement of fruit quality traits can be achieved through breeding new cultivars using genetic 
and phenotypic information to develop trees with more desirable fruit characteristics.  While 
genetic research has made considerable advances in the past few decades in connecting genetic 
markers to phenotypic expression, the collection of phenotypic data needed to complement the 
genetic analysis has not kept pace (Frett et al., 2012).   
Need for Phenotypic Data 
To develop new peach cultivars with different harvest dates and higher quality fruit, 
researchers and breeders are beginning to use an advanced technique known as marker assisted 
selection.  This new method attempts to connect genetic variation with phenotypic expression to 
enable more rapid and cost-effective alternatives to conventional breeding techniques.  Along 
with improving fruit quality traits that are more desirable to the consumer, this new technique can 
more easily detect and select for traits such as disease resistance and growth habit.  However, the 
use of molecular-based techniques requires extensive analysis of both genotypic and phenotypic 
characteristics, and has thus created substantial demand for phenotypic data.  Since the amount of 
phenotypic data has not kept pace with the available genomic information (Frett et al., 2012), 
standardized phenotyping protocols have been developed through federally funded projects such 
as RosBREED, a USDA awarded project that includes 35 scientists from 14 instituions who share 
plant genetic information, and work together to enable the development of new rosaceous 
cultivars using marker assisted selection. 
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Germplasm repositories are genebanks that obtain, evaluate, preserve and distribute crop 
plant genetic material, and are valuable tools for providing access to phenotypic data, and thus 
providing researchers and growers with the necessary information to enable the construction of 
linkages between genetic make-up and phenotypic expression (Hummer and Janick, 2009).  Many 
recent studies have used multivariate techniques such as cluster and principal component analysis 
to assess phenotypic relationships among important crop plants such as apple (Malus spp.) 
(Pereira-Lorenzo et al., 2003), banana (Musa spp.) (Ortiz, 1997), barley (Hordeum vulgare L.) 
(Demissie and Bjornstad, 1996), cherry (Prunus spp.) (Barac et al., 2014), garlic (Allium sativum 
L.) (da Silva et al., 2013), mustard (Brassica juncea L.) (Rabbani et al., 1998), olive (Olea 
europaea L.) (Cantini et al., 1999), pomegranate (Punica spp.) (Mars and Marrakchi, 1999), 
quinoa (Chenopodium quinoa) (Ortiz et al., 1998), and rice (Oryza sativa L.) (Maji and Shaibu, 
2012).  Likewise, studies using PCA and cluster analysis to characterize peach genotypes (Perez 
et al., 1993, Chalak et al., 2006, Cantin et al., 2009, Chen et al., 2009, Nikolic et al., 2010, Engel 
et al., 2015) are numerous.   Many of these studies use specimens from germplasm repositories to 
catalog and compare morphological characteristics.   
The National Clonal Germplasm Repository in Davis, CA 
The National Plant Germplasm System is a group of genebanks dedicated to preserving 
the genetic material of important crop plant species.  The system is comprised of federal, state, 
and private resources; and is coordinated and managed by the Agricultural Research Service 
agency within the United States Department of Agriculture.  The system contains laboratories, 
field and plant introduction stations, and germplasm repositories.  Currently there are 20 National 
Germplasm Repositories spread out across the US.  The National Clonal Germplasm Repository 
in Davis, CA (NCGR-Davis) manages crops adapted to Mediterranean climates.  The accessions 
consist of cultivated varieties (cultivars), breeder’s selections, and wild-type taxa.  Plant material 
4 
 
 
 
held by the repository is available to researchers worldwide free of charge and thus contains only 
non-patented cultivars, such as heirlooms and accessions that have been extensively used for 
commercial breeding purposes but not patented, and wild relatives.  The NCGR-Davis maintains 
plants in containers in screenhouses as well as at Wolfskill Experimental Orchard in Winters, CA 
(Fig. 1).  The NCGR-Davis collection consists of 216 taxa and 6927 accessions, with the highest 
proportion of taxa in the genus Prunus.   
The NCGR-Davis Peach Collection 
The NCGR-Davis peach accessions were collected from 32 countries representing 7 
geographic regions (Fig. 2).  The common peach, Prunus persica L., comprises the majority of 
the accessions (286 accessions); two highly cultivated varieties of peach, P. persica var. persica 
(L.) Batsch and P. persica var. nucipersica (Suckow) C.K. Schneid. are also represented in the 
collection, although the taxonomic status of both are currently not accepted (Integrated 
Taxonomic Information System, 2016).  Wild relatives (all names currently unaccepted in ITIS) 
include Prunus davidiana (Carriere) N. E. Br., Prunus mira Koehne, Prunus ferganensis (Kostov 
and Rjabov) Kovalev and Kostov, and Prunus kansuensis Rehder.  Unnamed or unknown peach 
genotypes are categorized as Prunus spp.  The following section describes the 9 taxa held by the 
NCGR-Davis. 
P. persica has a long history of cultivation and breeding; the diploid species is naturally 
self-pollinating and typically has high flower fertilization rates (Faust and Timon, 1995).  P. 
persica, along with P. dulcis, P. mira, P. kansuensis, P. ferganensis, P. davidiana, and P. 
scoparia, may share a common ancestor and can be considered closely related, as interspecific 
hybribization is a common characteristic of all 7 species (Meader & Blake, 1940, Knight, 1969).  
Among tree fruit species, peach is often considered to have high phenotypic variability, (albeit 
low genetic diversity)(Faust and Timon, 1995).  Peach has adapted to a wide range of climates, 
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from cold temperate to tropical, and fruit ripening periods may be as long as six to eight months 
(Byrne et al., 2012).  The fruit can be round, flat, or beaked, while the flesh may be white, yellow, 
or red, and may be clingstone (adheres to the pit) or freestone.  The flesh may also be melting or 
nonmelting, and the firmness may vary from soft to stony-hard.  The seed may be sweet or bitter, 
while the stone, or endocarp, is very hard, deeply pitted, and furrowed.  The flower can be single, 
semi-double, or double, and range in color from pure white to dark red; usually with five petals, 
the flower may also be showy or non-showy.  The medium height tree (up to 8 m) has leaves that 
are lanceolate (ranging from narrow to wide), glabrous and serrate, often with a glandular petiole.     
P. persica var. nucipersica, commonly called nectarine, is an important food product 
(Wiersema & Leon, 2013), which is distinguished from peach by the lack of fruit trichomes.  
Nectarine has been shown to be a genetic variant of the peach, with trichome presence/absence 
considered a monogenic trait where trichome absence is a recessive trait (Blake, 1932).  The 
nectarine may have reduced allergenic properties compared to the peach (Vendramin et al., 2014), 
and often has slightly different flavor, aroma, size, firmness, blush, and sweetness characteristics 
(Wen et al., 1995). 
P. persica var. persica is a valuable commercial species for fruit as well as bee honey 
production, and is used for disease resistance and graft stock for almond and peach (Wiersema 
and Leon 2013).  The variety is often considered a synonym or unaccepted name of P. persica.   
P. davidiana is an undomesticated species with low fruit quality, small fruit size and 
color, but it has been considered a valuable source of resistance genes for several important pests 
and diseases (Moing et al., 2003).  Shoferistov (1988) found that P. davidiana was a suitable 
donor of powdery mildew resistance genes when crossed with P. vulgaris ssp. ferganensis, and 
when crossed with P. persica the offspring were resistant to root-knot nematodes (Edin & Garcia, 
1994).  P. davidiana is also an important rootstock relative for cultivated peach and a genetic 
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relative of P. persica and P. dulcis (Wiersema and Leon, 2013).  The leaves are ovate/lanceolate 
and glabrous, while the flower is white or light pink.  The flesh is freestone and the stone is pitted 
and small.   
P. ferganensis is a crop relative of persica with drought resistant qualities that may be 
useful in peach research and breeding programs (Reiger, Lo Bianco, and Okie, 2003, Wiersema 
and Leon, 2013).  The fruit types are highly variable whereas the seed may often be free of 
cyanogenic glycoside and thus not bitter; it is also powdery mildew resistant (Bassi et al., 2008).  
The leaves have parallel, elongated venation and the pit has parallel grooves.   
P. kansuensis is used for seedling rootstock in China and has astringent fruit (Bassi et al., 
2008).  It is a genetic crop relative for almond and peach, and is used as rootstock for both 
(Wiersema and Leon, 2013).  The fruit is highly astringent and thus low quality, and the pit is 
furrowed.  The leaf midrib is villous near the base and widest below the middle. 
P. mira is unique among the wild type species for its exceptional height (up to 21 m) and 
long life span (up to 1000 years) (Wang, 1985).  The fruit varies greatly in shape, color and size; 
it is used as seedling rootstock in India (Bassi et al., 2008).  The leaves are lanceolate and hairy 
along the midrib adaxially, with a round base.  P. mira is another source for disease resistance 
genes and as rootstock for almond (Wiersema and Leon, 2013).  P. mira is also noted for having 
high chill requirement, and is found in cold climates, such as the northwest Himalayan regions of 
India and Tibet.  Accession ‘DPRU 2561’ is listed as native to Yunnan and Tibet and blooms in 
April and May, which is much later than the many peach species.  The kernels are used in 
cooking as an almond substitute in Tibet, and the fruit is sun-dried and used to make an alcoholic 
drink known as behmi wine (Espiau et al., 2013). 
P. hybrids are accessions that have primarily been used for breeding, and include crosses 
with almond and apricot.  ‘Pollardi’ is a peach and almond cross from Italy that has an open, 
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spreading growth habit.  The cultivar ‘Peacot’ is an apricot and peach cross.  The accessions are 
noted for a variety of fruit characteristics such as clingstone, freestone, semi-free, white flesh, and 
banana flavor.  The accessions also have a wide range of disease susceptibility and include 
specimens with and without extrafloral nectaries.  Accession PI 673757 (plant name: ’99,16-76’) 
is listed as eglandular and mildew-free.  The low-chill cultivar ‘Bolina’ (PI 673750, plant name: 
‘89,10-44’) is a Brazilian accession noted for resistance to brown rot.  Many of the accessions 
lack an acceptable binomial and are thus categorized as P. hybrids as an interim designation in 
the Germplasm Resources Information Network (GRIN).    Some are also rootstock specimens 
such as ‘AN1/6’, which is noted for tolerance to alkaline soils and better performance in 
replanting compared to cultivar ‘GF677’, as well as more nematode tolerant.   One accession 
(‘AN1/6’ peach x almond) is wild-type and 22 of the hybrids are cultivar/breeder’s selections. 
P. spp. includes accessions that are unidentified or unnamed plants within the genus 
Prunus.  Synonyms are Amygdalus nairica, A. pseudopersica, A. spp., P. hyrcanica, P. syodoi, 
and P. velutipes.  Some accessions, such as the Asian genotype ‘Huangnianhe’, have extremely 
poor eating quality and bitter taste, with some presence of leaf curl, caused by the fungus 
Taphrina deformans.  Four accessions are wild-type origin, while eight accessions are 
cultivar/breeder’s selections. 
Project Goals and Hypotheses 
This project sought to fulfill the mission of a federal germplasm repository, while also 
providing valuable information for researchers and breeders, by characterizing the phenotypic 
expression of 364 peach genotypes held at a federal germplasm repository, and to investigate 
relationships between accession genotypes and specific phenotypic traits.  While peach is 
considered a highly variable species in terms of vegetative, fruit, and flower characteristics, the 
cultivated peach has low genetic variability, as a result of extensive breeding (Faust and Timon, 
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1995).  I hypothesized that although genetic diversity within the collection is limited there would 
be substantial phenotypic variation within and among the 364 distinct peach genotypes.  I also 
hypothesized there would be measurable differences in branch absolute growth and extension 
rates, and canopy volume among the 9 peach taxa (accessions), as well as the cultivated and wild-
type individuals; and that lineage specific relationships exist between phenotypes or combinations 
of phenotypes.  The project compared growth habits, nectary presence/absence and type, canopy 
volume, and rates of absolute branch growth and branch extension within and among taxa 
accessions, and between cultivated and wild-type individuals.  Principal component analysis was 
used to reduce the variables and produce linear combinations of variables (components) to 
evaluate the sources of variance in the data.  The construction of dendrograms was used to infer 
relationships among accessions and attempt to group accessions based on similar phenotypic 
characteristics.  Data from this project will also contribute to GRIN, an open-access database 
maintained by the Agricultural Research Service.  The results will benefit current and future 
investigations regarding biological connections between genetic makeup and phenotypic 
expression. 
Assessing Phenotypic Traits 
A phenotype, or set of observable characteristics, is the result of the interaction between a 
genotype, or makeup of genes within the organism, and environmental factors.  Germplasm 
repositories provide excellent opportunities to assess phenotypic traits by maintaining a large 
catalog of genotypes which are grown under the same environmental conditions, thereby reducing 
phenotypic variability due to climatic variation.  The evaluation of phenotypic traits among 
individuals of uniform age, coupled with a large collection growing in the same abiotic 
conditions, provide an excellent opportunity to limit environmental factors and compare the 
observed phenotypic expression.  The following section will discuss various phenotypic traits of a 
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uniform aged collection of young peach trees, such as tree growth habit, extrafloral nectaries, 
canopy volume and branch growth, which were measured among the NCGR-Davis peach 
collection. 
Forms of the Peach Tree Growth Habit 
A growth habit can be considered a form that describes a set of architectural traits present 
in an unpruned tree.  The set of traits can be measured by the total amount of dry matter, shoot 
growth rates, trunk caliper, canopy height and width, tree size, type and distribution of fruiting 
shoots, shoot (crotch and extension) angles, and internode lengths (Bassi et al., 2008).  The forms 
of peach trees have been described as arching, broomy, bushy, columnar, compact, dwarf, open, 
pillar, semi-dwarf, spreading, spur, standard, twister, upright, and weeping (Monet & Bassi, 2008; 
Bassi & Monet, 2008).  The six most commonly used descriptors for phenotypic assessment 
(columnar, upright, standard, open, compact, and weeping) were used here to describe the 
accessions within the germplasm collection (Fig. 3).  All growth habit traits described below are 
attributed to unpruned trees. 
Columnar 
The column or pillar shape describes the tallest peach tree growth habit, with heights 
exceeding 5 m (Bassi, 2003) and crown diameters of ~1.5 m (Scorza et al., 2006).  The crotch and 
extension angles are among the narrowest found, with crotch angles ≤40° (Bassi & Monet, 2008).  
The columnar habit was first noted in Japan from ornamental peach varieties (Yamazaki et al., 
1987).  The narrow canopy structure may be aptly suited for high-density orchard systems, and 
although fruit quality and yields of the original columnar tree were low they have since been 
improved substantially (Scorza et al., 2006).  Columnar trees have also been found to have a 
higher ratio of shoot to root dry weight compared to compact and standard trees (Tworkoski & 
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Scorza, 2001), and exhibit low branch densities compared to semidwarf, spur-type, and upright 
forms (Bassi et al., 1994).  The ‘Crimson Rocket’ cultivar is an example of a columnar growth 
habit designed for commercial use in high-density orchards, home gardens and ornamental 
landscapes.  This cultivar was patented in 2004 by Ralph Scorza and was intended to combine the 
spatial dimensions of the columnar habit with high quality fruit.  
Upright 
The upright form (also called semi-columnar) is intermediate between the columnar and 
standard tree types, and has been referred to as a non-naturally occurring “mixed” growth type 
(Scorza et al., 1999).  The shape can be distinguished as having a more developed canopy than 
the columnar, with width nearly equal to height.  The canopy shoots have significant vertical 
growth with crotch angles often ~50° and extension angles ~42° (Bassi & Monet, 2008).  Similar 
to the columnar, the upright form is regarded as a potentially valuable crop form, as it has a 
growing habit that is more adaptable to a higher density plantation (Scorza et al., 1999; Miller & 
Scorza, 2002).  In a study by Bassi et al. (1994), pruned upright trees had the greatest canopy 
height and width after two years of growth compared to five other forms.  Upright trees also had 
the greatest trunk diameter (along with the standard type), with internode lengths similar to 
columnar trees (Bassi et al., 1994). 
Standard 
The standard form has been the dominant form for peach production in the US, resulting 
in low-density systems that are less productive than standard forms of other important fruit crop 
species such as apple that can be planted closer together (Scorza et al., 1999, Miller & Scorza, 
2002).  While the standard type has been the most commercially available, it has significant 
drawbacks for pruning efficiency, fruit accessibility, and pruning response (Scorza et al., 2006).  
The crotch angle of standard trees averages 40-60° and the tree height and internode lengths can 
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be considered medium (Bassi & Monet, 2008).   The canopy for a standard growth habit is semi-
globose with only a minor degree of upright growth. 
Open 
The open form is characterized by a small tree size (height), with a shape that ranges 
from goblet to flat with fairly wide crotch angles (~60-70°) (Bassi and Monet, 2008).  The open 
form can also be described as semi-dwarf, with similar branch growth to standard trees, resulting 
in a low canopy density compared to upright, columnar, and compact tree growth forms (Scorza 
et al., 2006).   
Compact 
The compact form exhibits a substantial number of lateral shoots and reduced internode 
lengths, and has a fairly dense canopy (Bassi and Monet, 2008).  The density of the canopy 
reduces light penetration, yet produces spurs and fruit throughout the canopy with only a minimal 
amount of pruning (Scorza et al., 2006).  This form has a bushy, globose shape, often marked by 
the appearance of a ‘corky triangle’, a necrotic zone adjacent to buds on the shoot surface.  The 
compact habit is about 20-50% smaller than the standard form (Tworkoski and Scorza, 2001; 
Scorza et al., 2006).  The compact form may be beneficial to growers if a pruning strategy is used 
which reduces foliage density and increases light penetration (Scorza et al., 2006). 
Weeping 
The weeping form refers to a growth habit with shoots having moderate to wide crotch 
angles of over 70° and extension angles of over 90° (Bassi & Monet, 2008).  The shoot tips often 
flex downward giving the tree a drooping shape with a wide canopy.  This canopy is the shortest 
vertically; Bassi et al (1994) found the upper canopy of weeping forms responded more 
vigorously to pruning than did other growth forms.  The pendulous branches appear to grow 
12 
 
 
 
downward, while the trunk diameter is often the narrowest among forms (Bassi et al., 1994).  
Weeping trees have commonly been released commercially as ornamentals, whereas several 
breeding programs in Europe have been developing weeping varieties with high fruit quality 
(Scorza et al., 1999; Scorza et al., 2006).   
Extrafloral Nectaries 
Extrafloral nectaries (EFNs) are glandular structures located outside of the flower that 
produce carbohydrate-rich nectar.  More than one hundred plant families contain species with 
EFNs and many of those plants develop protective mutualisms with ants and other arthropods that 
consume the nectar and provide protection to vegetation and fruit from predators (Marazzi et al., 
2013).  EFNs can be found in a variety of locations on a plant such as the bract, cotyledon, leaf 
lamina, leaf margin, pedicel, petiole, rachis, stem, and stipule (Bentley, 1977, Mizell, 2001).  In 
most peach cultivars, EFNs are found on leaf margins, petioles, and stipules, and may be either 
globose or reniform in shape, or completely absent (Gregory, 1915, Okie, 1998).  The peach EFN 
phenotype has been shown to have codominant inheritance; heterozygotes result in globose 
nectary types and the two homozygote genotypes produce individuals that are either eglandular or 
have reniform nectaries (Weber et al., 1997).  The globose EFN phenotypes also have leaf 
margins that are serrate-crenate, although some leaves may be serrate without EFNs on the same 
tree, and overall glands may vary from zero to eight or greater.  The reniform EFN phenotype has 
leaves with crenate margins, and the number of glands generally ranges from two to eight per 
leaf. 
Peach trees with nectaries have been found to have significantly less fruit injury from the 
parasitic oriental fruit moth Grapholita molesta (Mathews et al., 2007), as well as fewer overall 
herbivores and less folivory when compared to trees without EFNs (Mathews, 2004, Mathews et 
al., 2009).  Likewise the presence of EFNs has been found to be positively correlated with 
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resistance to peach leaf curl, a disease caused by the fungus Taphrina deformans (Bellini et al., 
1996).  Research also suggests that peach trees without EFNs are highly susceptible to powdery 
mildew (Podosphaera pannosa), thus most genotypes without EFNs have been actively 
eliminated in breeding programs (Bassi et al., 2008).   
Canopy Volume 
An estimation of the peach tree canopy volume can provide useful information for 
assessing the photosynthetic capacity among differing tree shapes and sizes, and may provide 
insight to growers seeking alternatives to standard low-density orchard systems.  The calculation 
of canopy volume of shrub species in ecological studies have most commonly used an elliptical 
cylinder formula, which may overestimate volumes as it does not account for changes in radial 
distances along the plant’s vertical axis (Thorne et al., 2002).  Albrigo et al. (1975) used a prolate 
spheroid volume formula to predict yield for citrus, but found it inadequate for accurately 
estimating fruit production. A derived ellipsoid volume formula was used by Thorne et al. (2002) 
to estimate canopy volumes of planeleaf willow (Salix planifolia var. planifolia Pursh), while a 
similar ellipsoid volume formula was used to estimate canopy volume of citrus cultivars 
(Wheaton et al., 1995); both studies found that an ellipsoid derived formula provided a reliable 
estimate of canopy volume. 
Canopy volume estimation may also provide insight for cultural practices such as 
fertilizer applications, and some studies have investigated the use of advanced techniques for 
estimating canopy volumes (Tumbo et al., 2002).  Ultrasonic sensors (Giles et al., 1988), 
ultrasonic distance sensors (Rosell et al., 1996), airborne lidar systems (Nilsson, 1996), and laser 
sensor (Walklate et al., 2000) systems have all been used to determine the most efficient methods 
for understanding crop tree structure.  Tumbo et al. (2002) compared manual, ultrasonic, and laser 
methods for estimating canopy volumes of citrus and found that laser measurements provided the 
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best estimation due to a higher resolution, although ultrasonic systems may still provide reliable 
results.   
Wheaton et al. (1995) compared canopy volumes of citrus trees in relation to yield and 
tree density, and found yield increased with tree density before 9 years of production, but from 9 
to 13 years there was no relationship between yield and density.  Albrigo et al. (1975) found 
strong positive correlations between yield estimation and canopy volumes among citrus cultivars 
calculated using the prolate spheroid volume formula.  Various studies have also modeled carbon 
and water fluxes within the canopy in order to assess potential yield rates (Sinoquet et al., 2001), 
highlighting the need for understanding canopy dynamics to better predict economic outcomes 
and guide cultural practices.   
Branch Growth 
Peach canopies consist of many types of shoots that can effect fruit quality 
characteristics, fruit number and yield (DeJong et al., 1999, Bassi et al., 2008).  A variety of 
labels have been created to describe peach shoot types, such as branches, branchlets, brindles, 
current year wood (or twigs), dards, feathers, hangers, spurs, and water sprouts (Bassi et al., 
2008).  These terms often attempt to characterize the level of vigor as well as the ability to form 
vegetative or flower buds.  Within these branch types, peach shoots may also be categorized as 
long, short, or epicormic (Gordon & DeJong, 2007).  While growers typically seek to develop 
epicormic shoots for stronger structural support and greater fruit yield, researchers have 
investigated the effect of shoot type and length on a variety of fruit characteristics.  Marini and 
Sowers (1994) found a positive relationship between mean fruit weight and the length of the 
fruiting shoot.  The prevalence of specific types of shoots also affects canopy structure and thus 
training practices.  Likewise the understanding of branch growth and extension within peach trees 
is important as researchers look to develop new cultivars that reduce labor costs associated with 
15 
 
 
 
cultural practices, such as tree pruning and training (Byrne, 2005).  An examination of branch 
growth and extension rates may help to distinguish physiological differences between closely 
related taxa and potentially decrease labor costs for the grower.  Stem and shoot extension rates 
have been investigated in peach trees to evaluate effects of different rootstocks on scion shoot 
growth (Weibel et al., 2003) as well as root pressurization effects on shoot growth (Solari and 
DeJong, 2006).  In the past several decades, along with improvements in genetic understanding, 
extensive research has focused on training systems, chemical applications to control growth, and 
the use of new growth controlling rootstocks (Byrne, 2005).  As new cultivars are continually 
being developed with these objectives in mind, it is imperative to use germplasm repositories to 
establish baseline data for both wild and cultivated trees.  
Materials and Methods 
Study Design 
In 2013 the NCGR-Davis repropagated the entire peach collection due to the declining 
health and advanced age of the original trees.  The peach collection currently contains 364 
accessions consisting of 9 taxa (Table 1).  Lateral shoots were cut from 854 individuals and chip 
budded onto Nemaguard (P. persica x P. davidiana) rootstock in April-June 2013.  Two to six 
individuals per accession were grafted in order to maintain at least two individuals per accession 
in the experimental orchard and at least two individuals per accession at the repository facility in 
Davis, CA.  All trees were grafted at the NCGR nursery in Davis, CA, and two to six individuals 
per accession were planted at the Wolfskill Experimental Orchard in February-March 2014.  
Trees were planted systematically in accordance with NCGR protocol, with individuals of each 
accession grouped together.  Accessions with wild-type origin were planted in a unit designated 
Block W with up to 32 trees/row with a spacing of 5.7 m between rows and 3.9 m between trees.  
The cultivated accessions (cultivar and breeder’s selections) were planted with a maximum of 76 
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trees/row in a unit designated Block F, and spaced 3.7 m between rows and 2.0 m between trees.  
At planting, all trees were cut to 45 cm above the ground.  All accessions were irrigated 
uniformly using a low pressure, medium volume micro-sprinkler design with 1 sprinkler 
head/tree, and planted in 100% Yolo silty clay loam, Classification Soil Capability Class 1.   
In July and August 2014 all trees were assessed for growth habit and EFNs, and tree 
height and canopy measurements were recorded prior to pruning.  Each tree was then pruned to a 
central leader by choosing the most central scaffold and removing all competing scaffolds.  A 
scaffold was defined as a primary limb attached to the main stem.  The pruning used thinning cuts 
(removal of limbs at the point of attachment to the main stem) to prevent aggressive regrowth.  
This approach provided an opportunity to measure branch lengths and weights from time of 
planting.   
Measured Traits 
Growth Habits 
Tree growth habit was assessed through visual estimation of the canopy height and width.  
The overall form was classified as columnar, upright, standard, open, compact, or weeping 
(Bassi, 2003) based on the following criteria.  A tree was categorized as columnar if the canopy 
height was ~2 times or greater than the canopy width; upright if the canopy height was up to 2 
times greater than the canopy width but not less than the canopy width; standard if nearly equal 
canopy height and width; open if canopy width was greater than canopy height but not twice as 
long; and compact if the canopy width was ~2 times or greater than the canopy height; and 
weeping if the canopy was v-shaped, or shorter in the center than at the canopy edges (all 
estimations based on data from Bassi, 2003).  
Extrafloral Nectaries 
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The presence/absence and shape of leaf nectaries were evaluated in July 2014.  Nectaries 
were categorized as eglandular (absent), reniform, or globose (Fig. 4).  ‘Redhaven’ and ‘May 
Grand’ were used as reference cultivars for reniform glands and ‘Springcrest’ and ‘Freedom’ as 
reference cultivars for globose nectaries (Giovannini et al., 2013).  Five leaves or more per tree 
were observed until a majority (over 50%) converged on a uniform EFN phenotype. 
Canopy Volume 
Tree height and two horizontal canopy diameter measurements (at the greatest canopy 
width and at 90° angle from the greatest canopy width) were taken to the nearest cm in July 2014 
and again in December 2014.  The canopy volume for every tree was estimated using Whitney’s 
canopy volume formula from Wheaton et al., 1995: 
 WCV = (π/4)D1D2HT[1─(1─((HI/HT)2)/3)] 
where D1 represents the widest canopy diameter, D2 represents the adjacent canopy diameter, HT 
is canopy height, and HI equals the height where two tree canopies intersect (no canopies were 
intersecting thus all trees HI=0).  The height and canopy measurements taken in July 2014 were 
used to calculate canopy volume, while the height and canopy measurements taken in December 
2014 (after pruning) were used as variables for principal component analysis.   
Branch Growth 
The lengths of 4705 pruned lateral branches with a proximal (diameter closest to main 
stem) caliper of at least 0.5 cm were measured.  Pruned branches were dried in-field for 2 weeks 
and weighed, with 11 random samples dried in a commercial nut-bin for 48 hours at 30.6-35.6° C 
and reweighed.  The final weight of each sample was summed and the mean percentage 
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difference was used to normalize the field-dried samples in order to account for potential water 
weight within the field-dried samples. 
Absolute growth rate (AGR) of lateral branches was calculated according to Solari and 
DeJong (2006): 
 AGR = (W2 ─ W1) ⁄ (T2 ─ T1)   
where W represents shoot dry weights at planting (W1) and after pruning (W2) , and T represents 
time (days) at planting (T1) and pruning (T2).  Likewise absolute branch extension rate (BER) was 
calculated using the same formula, substituting branch length for weight.   
Statistical Analyses 
A chi-squared test of independence was used to evaluate differences in growth habit 
forms among 7 taxa, and between wild and cultivated accessions.  P. ferganensis and P. 
kansuensis accessions were excluded from all statistical testing due to insufficient sample size 
(N=1, N=1).  A Kruskal Wallis test was used to determine if differences exist in canopy volumes, 
absolute branch growth rate, and branch extension rate among individuals of 7 taxa and 
accessions within each taxon.  A Wilcoxon signed-rank test was performed to determine if 
differences exist in canopy volumes, absolute branch growth rate, and branch extension rate 
between wild and cultivated individuals, as well as between each taxa.  A principal component 
analysis (PCA) was performed using 8 variables with Kendall’s rank correlation coefficients 
≤0.56 (Table 2).  The PCA was conducted using a singular value decomposition of a matrix 
created from the 8 variables with the goal of reducing the dataset and highlighting the variation 
within the accessions.  A cluster analysis was performed to construct a dendrogram using a 
distance matrix based on similarities among the 8 variables.  The hierarchical clustering method 
used Euclidean distances to judge similarities among measured traits.  Four groupings were made 
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using a k-means clustering algorithm (Hartigan and Wong, 1979) to partition taxa based on 
minimized sums of squares within clusters.  All analyses were performed using R i386 3.0.3 (R 
Core Team, 2013).   
Results 
Growth habit types were not significantly different among the 7 peach taxa (p=0.541) 
(Fig. 5) or between wild and cultivated individuals (p=0.180).  Among all individuals, 55% of 
trees had a standard growth form, while 36% were open, 6% were upright and 3% were compact; 
no trees were categorized as columnar and weeping (Fig. 6).  The wild-type trees were 55% 
standard, 30% open, 13% upright, and 2% compact.  The cultivated trees were 56% standard, 
38% open, 3% upright, and 3% compact.  The standard form was the most dominant form 
(≥50%) within 7 taxa; among 8 taxa standard was present in 40-77% of trees.  The open form was 
the most dominant in P. ferganensis and P. mira (55%), and ranged from 19 to 55% among 8 
taxa.  The upright form was present among 5 taxa, at 3-11%, while 2-5% of trees were compact 
among 4 taxa. 
Among all individuals 97% were glandular; 82% had reniform nectaries, and 15% had 
globose, the remaining 3% were eglandular (Fig. 7).  Both wild-type and cultivated trees had 
glandular and eglandular trees present and both gland types represented.  For both wild-type and 
cultivated trees, over 80% of the individuals had reniform nectaries, with similar proportions of 
globose (14% and 16% respectively) and eglandular (0.5% and 3.3% respectively) nectaries.  
Globose nectaries were present in 5 taxa, and were the most dominant type in P. mira and P. 
hybrids.  Four taxa contained trees without nectaries, and ranged from 2-8% of trees in those four 
taxa.  Trees with an upright growth habit were the only form to lack nectaries altogether 
(eglandular), whereas standard type trees had primarily reniform nectaries (with some globose); 
open and compact tree forms had only reniform nectaries (Fig. 8).  Reniform nectaries were 
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present in all 9 taxa and were the most dominant nectary type in every taxon (individuals) except 
P. mira (Fig. 9).   
The mean canopy volume was lowest among P. persica var. nucipersica individuals 
(0.357 m3) and highest among P. hybrids (1.762 m3)(Table 3).  Canopy volumes were 
significantly different among the 7 peach taxa (p<0.001) (Fig. 10); and within P. davidiana (n=5, 
p=0.019), P. hybrids (n=23, p=0.024), P. spp. (n=12, p=0.041) and P. persica (n=274, p<0.001) 
accessions.  Canopy volumes were not significantly different within P. mira (n=4, p=0.076), P. 
persica var. persica (n=13, p=0.084), and P. persica var. nucipersica (n=16, p=0.072) accessions.  
Pairwise comparison’s found significantly different canopy volumes between several taxa (Fig. 
11, Table 4).  Canopy volumes were significantly different within wild-type (n=59, p<0.001) and 
cultivar (n=291, p<0.001) accessions as well as between wild-type (n=207) and cultivar 
individuals (n=572, p<0.001).  Mean canopy volume among cultivated individuals was 0.584 m3, 
and wild-type trees had a mean canopy volume of 0.659 m3. 
The mean branch AGR was lowest among P. persica var. nucipersica (1.1 g/day) and 
highest among P. mira (3.2 g/day).  Branch AGRs were significantly different among 7 peach 
taxa (p<0.001) (Fig. 12); and within P. mira (n=4, p=0.044) and P. persica (n=274, p<0.001) 
accessions.  Growth rates were not significantly different within P. davidiana (n=5, p=0.15), P. 
hybrids (n=23, p=0.16), P. spp. (n=12, p=0.169), P. persica var. persica (n=13, p=0.238), and P. 
persica var. nucipersica (n=16, p=0.055) accessions.  Pairwise comparison’s found significantly 
different branch AGRs between several taxa (Fig. 13, Table 5).  Growth rates were significantly 
different within wild-type (n=59, p<0.001) and cultivar/breeder’s selections (n=291, p<0.001) 
accessions as well as between wild-type (n=207) and cultivated individuals (n=572, p<0.001).   
The BERs were significantly different among 7 peach taxa (p<0.001) (Fig. 14); and 
within P. hybrids (n=23, p=0.031), and P. persica (n=274, p<0.001) accessions.  The BERs were 
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not significantly different within P. mira (n=4, p=0.213), P. davidiana (n=5, p=0.239), P. spp. 
(n=12, p=0.106), P. persica var. persica (n=13, p=0.137), and P. persica var. nucipersica (n=16, 
p=0.208) genotypes/accessions.  P. ferganensis and P. kansuensis accessions were not tested due 
to insufficient sample size (n=1, n=1).  Pairwise comparison’s found significantly different BERs 
between several taxa (Fig. 15, Table 6).  The mean branch lengths were lowest among P. persica 
var. persica (84.7 cm) and highest among P. hybrids (123.1 cm) (Fig. 16).  Extension rates were 
significantly different within wild-type (n=59, p<0.001) and cultivar (n=291, p<0.001) accessions 
as well as between wild-type (n=207) and cultivated individuals (n=572, p<0.001).   
The principal component (PC) analysis explained 76% of the total phenotypic variability 
with the first 2 components (Table 7).  The first PC accounted for 61% of the variation and the 
second for 15%.  The first 5 PCs explained 92% of the variation.  The accessions most closely 
related to P. persica were clustered around 0 using PC1 and PC2 (Fig. 17).  P. mira, P. 
davidiana, and P. hybrids had the most frequently positive scores for all 8 variables using PC1 
and PC2.  P. mira accessions clustered outside of the main persica group with the highest positive 
scores for PC1 and PC2; of the eight variables used in the PCA, P.mira accessions had the 
greatest canopy height in December 2014, canopy diameters in December 2014, branch dry 
weights, and caliper measurements taken in December (Table 8).  P. hybrids also grouped 
separately from the persica accessions, with positive scores for PC1 and mostly negative scores 
for PC2 (Table 9).  P. hybrid accessions ranked first in canopy height in July and pruned branch 
lengths, and were second to P. mira in canopy height in December as well as branch dry weights 
and caliper.  Likewise, P. davidiana scores were mostly positive for PC1 and mostly negative for 
PC2, and ranked third behind P. mira and P. hybrids in canopy height in July and December, 
canopy diameters in December and pruned branch lengths and weights. 
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A hierarchical clustering dendrogram placed 3 taxa on one branch and the remaining 6 
taxa on another branch (Fig. 18).  The dendrogram grouped P. persica with P. persica var. 
persica, P. persica var. nucipersica, P. ferganensis, and P. spp.  P. kansuensis and P. mira were 
both grouped individually, and the final grouping combined P. davidiana and P. hybrids.  Similar 
to the PCA results, the clustering created a persica group that included primarily cultivated 
accessions, and placed P. davidiana closest to hybrid accessions, while P. mira accessions were 
segregated from the hybrid/davidiana group and the persica group. 
Discussion 
The goals of this project were to characterize the variation among 364 peach accessions 
held at a federal germplasm repository, and to identify patterns within the phenotypic variation.  
The recent repropagation of the entire collection provided an excellent opportunity to initiate 
baseline data on a large number of closely related genotypes, grown under uniform conditions.  
Because the advancement of plant breeding techniques, such as marker-assisted selection, rely on 
identifying links between phenotypic characteristics and genetic makeup, the data collected will 
be added to the federally-maintained database (GRIN) to provide researchers and growers with 
critical information that may enable the connection of phenotypic traits with genetic markers.  
The use of germplasm repositories as a resource for providing broadly disseminated phenotypic 
information has become increasingly crucial as researchers continue to discover genetic markers 
of interest, and seek to produce cultivars with greater disease resistance genes and higher fruit 
quality.    
The peach collection at the NCGR-Davis exhibits substantial phenotypic variation and 
contains a unique set of genotypes, from the common peach and nectarines to hybrids containing 
almond and apricot.  The historical trends in breeding are clearly reflected in the accessions, as 
the predominantly standard growth form with reniform nectaries was the most prevalent 
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combination of phenotypic traits recorded, most likely due to trends in breeding that have 
selected for disease resistance and thus almost eliminated eglandular nectary phenotypes.  
Similarly, the prevalence of the standard growth habit among all accessions may be a result of 
breeding trends that have historically focused on the standard form preferred by the commercial 
peach industry for maximizing production (Miller and Scorza, 2002).  However, other forms, 
such as the columnar or broomy form, are being investigated for breeding new cultivars, which 
may provide growers with more opportunities for high density orchard designs (Scorza et al., 
2006) that reduce training and pruning practices (Byrne et al., 2012).  Recent research suggests 
that the upright form may also be preferable for higher density orchards and may be a relatively 
easy trait to select (Scorza et al., 2006).  Although the upright growth habit was only present in 
6% of accessions at NCGR-Davis, their presence in the collection may become a more valuable 
resource for breeding programs in the future.  The use of dwarfing rootstock is also a promising 
avenue for research to explore controlling tree size and reducing pruning costs while also 
inducing precocity and increasing fruit size and quality (Byrne et al., 2012).  Rootstocks may also 
affect dry matter partitioning and enhance reproductive growth, thus improving yield efficiency 
and fruit quality (Caruso et al., 1997). 
The association of nectaries with decreased herbivory and fruit predation suggests that 
the preservation of nectaries should remain an important component of breeding efforts.  
However, future research may seek to understand whether the two nectary types (globose and 
reniform) have different effects on the mutualistic relationship between trees and ants.  Likewise, 
since the number of nectaries per leaf can range from 0 to eight or more (Bassi and Monet, 2008), 
the variation of nectaries per leaf may be investigated to determine if greater nectary abundance 
influences disease and pest resistance.  
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Disease resistant traits have been found in several of the taxa within the collection and 
may hold promise for future breeding efforts; 79 accessions have previously shown no presence 
of peach leaf curl.  Likewise, P. davidiana has been used extensively in breeding programs for its 
resistance to powdery mildew (Bassi & Monet, 2008), and is currently in use in Italian and 
French institutional breeding programs for resistance to plum pox virus (Byrne et al., 2012).  The 
accessions ‘Bolinha’, ‘Contender’, ‘Redhaven’, and ‘Elegant Lady’, may have useful disease 
resistant phenotypes for diseases such as brown rot, induced by Monilinia spp. 
The wild-type forms within the collection should become increasingly valuable as new 
cultivar development remains a high priority for breeders.  Although the wild-type accessions 
may not exhibit high quality fruit characteristics, they likely do hold important genes for growth 
characteristics, which need to be preserved and further evaluated.  The use of wild-type trees in 
developing rootstocks has already been crucial, and several wild peach species have been used for 
resistance to plum pox virus, powdery mildew, and aphids, as well as for growth and adaptation 
traits (Byrne et al., 2000, Foulongne et al., 2003, Gradziel, 2003, Martinez-Gomez et al., 2004).   
Growth characteristics present in the wild-type species P. mira and P. davidiana, such as 
exceptional height, branch lengths and extension rate, as well as canopy volumes, was 
consistently higher than in the cultivated accession.  The unique phenotypes of P. mira and P. 
davidiana accessions, along with P. hybrid accessions, may become more important to breeders 
as new growth habits are requested by growers.  The P. hybrid accessions had the most variation 
among branch dry weight, average branch length, canopy height, and had the highest growth rates 
(branch extension and absolute growth) and canopy volume, possibly due to the influence of 
genes from almond and apricot.  Future research may also compare the P. hybrid accessions at 
NCGR-Davis with other Prunus accessions at the NCGR-Davis or other repositories, to better 
characterize which aspects of the specific genomes involved are contributing most to the 
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observed phenotypes, or if instead, the vigorous growth characteristics we observed are additive 
among the contributing genomes. 
 Finally, the use of genebanks such as the NCGR-Davis is imperative not only for the 
development of new fruit tree cultivars, but also for preserving critical genetic resources that may 
be used to prevent agricultural disasters.  The Irish potato famine during the 1840s is one example 
of the tragic affects of the reliance on one crop with low genetic diversity, as the potato blight 
caused by the fungus, Phytophthora infestans, ravaged potato plants and resulted in many lives 
lost.  The southern corn leaf blight destroyed 15% of the corn crop in the US in 1970 (USDA, 
1990).  Although much less devastating than the potato blight, the events of 1970 were also a 
result of limited genetic variability within a single crop species.  The use of hybrid genotypes that 
lacked the susceptibility to Southern corn leaf blight prevented future losses and highlights the 
importance of preserving genetic material in alternative genotypes.  Thus, the continued 
preservation and evaluation of germplasm collections will become even more valuable as 
researchers strive to improve breeding methods and seek additional genetic resources to provide 
growers with more disease resistant crops with high fruit quality and specific growth 
characteristics.  
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Figures and Tables 
         
Table 1. Peach taxa holdings at the NCGR-Davis, Wolfskill Experimental Orchard, 
Winters, CA.  
Taxa Accessions Individuals 
Prunus davidiana (Carriere) N. E. Br. 5 20 
Prunus ferganensis (Kostov & Rjabov) Kovalev & Kostov 1 4 
Prunus hybrids 24 46 
Prunus kansuensis Rehder 1 2 
Prunus mira Koehne 4 22 
Prunus persica (L.) Batsch 286 724 
Prunus persica (L.) Batsch var. nucipersica (Suckow) C. K. Schneid. 17 31 
Prunus persica (L.) Batsch var. persica 13 24 
Prunus spp. 12 27 
 
 
Table 2. Kendall’s rank correlation coefficients of 8 phenotypic variables used for principal 
component analysis.   
 
Canopy 
Heightj 
(cm) 
Canopy 
Heightd 
(cm) 
Canopy 
Diameterj 
(cm) 
Canopy 
Diameterd1 
(cm) 
Canopy 
Diameterd2 
(cm) 
Branch 
Length 
(cm) 
Branch 
Dry 
Weight 
(g) 
Caliperd 
(cm) 
Canopy 
Heightj 
(cm) - 0.49 0.50 0.15 0.19 0.45 0.43 0.38 
Canopy 
Heightd 
(cm) 0.49 - 0.39 0.35 0.35 0.44 0.39 0.47 
Canopy 
Diameterj 
(cm) 0.50 0.39 - 0.26 0.26 0.36 0.56 0.42 
Canopy 
Diameterd1 
(cm) 0.15 0.35 0.26 - 0.47 0.17 0.19 0.31 
Canopy 
Diameterd2 
(cm) 0.19 0.35 0.26 0.47 - 0.17 0.18 0.31 
Branch 
Length 
(cm) 0.45 0.44 0.36 0.17 0.17 - 0.43 0.30 
Branch 
Dry 
Weight (g) 0.43 0.39 0.56 0.19 0.18 0.43 - 0.43 
Caliperd 
(cm) 0.39 0.47 0.42 0.31 0.31 0.30 0.43 - 
j=July 2014, d=December 2014 
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Table 3. Mean canopy volume, absolute branch growth and extension rate for individuals 
(n=817) from 9 Prunus taxa (± standard error). 
 
Canopy Volume 
(m3) 
Branch Growth Rate 
(g/day) 
Branch Extension Rate 
(cm/day) 
P. davidiana 0.852 ± 0.3944 2.39 ± 1.067 0.61 ± 0.114 
P. ferganensis 0.387 ± 0.0286 0.91 ± 0.586 0.51 ± 0.181 
P. hybrids 1.762 ± 0.8136 2.91 ± 1.241 0.72 ± 0.145 
P. kansuensis 0.436 ± NA         0.55 ±  NA            0.41 ± NA 
P. mira 1.085 ± 0.4702 3.18 ± 1.253 0.66 ± 0.076 
P. persica 0.518 ± 0.2820 1.36 ± 0.807 0.55 ± 0.090 
P. persica var. nucipersica 0.357 ± 0.1768 1.11 ± 0.560 0.52 ± 0.052 
P. persica var. persica 0.440 ± 0.2364 1.24 ± 0.727 0.51 ± 0.087 
P. spp. 0.548 ± 0.2713 1.50 ± 1.053 0.55 ± 0.112 
 
 
 
Table 4. P-values from pairwise comparisons of canopy volumes for 7 peach taxa at the 
NCGR-Davis. =0.05, p values <0.05 in red. 
 
P. 
davidiana 
P. 
hybrids 
P.       
mira 
P. 
persica 
P.      
persica   
var. 
nucipersica 
P. 
persica 
var. 
persica 
P.  
spp. 
P. davidiana − <0.001 0.151 <0.001 <0.001 <0.001 0.006 
P. hybrids − − <0.001 <0.001 <0.001 <0.001 <0.001 
P. mira − − − <0.001 <0.001 <0.001 <0.001 
P. persica − − − − 0.001 0.136 0.462 
P. persica var. nucipersica − − − − − 0.295 0.006 
P. persica var. persica − − − − − − 0.111 
P. spp. − − − − − − − 
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Table 5. P-values from pairwise comparisons of absolute branch growth rate for 7 peach 
taxa at the NCGR-Davis. =0.05, pvalues <0.05 in red. 
 
P. 
davidiana 
P. 
hybrids 
P.       
mira 
P. 
persica 
P.      
persica   
var. 
nucipersica 
P. 
persica 
var. 
persica 
P.  
spp. 
P. davidiana − 0.053 0.053 <0.001 <0.001 <0.001 0.010 
P. hybrids − − 0.378 <0.001 <0.001 <0.001 <0.001 
P. mira − − − <0.001 <0.001 <0.001 <0.001 
P. persica − − − − 0.151 0.385 0.756 
P. persica var. nucipersica − − − − − 0.734 0.279 
P. persica var. persica − − − − − − 0.529 
P. spp. − − − − − − − 
 
 
 
 
Table 6. P-values from pairwise comparisons of branch extension rate for 7 peach taxa at 
the NCGR-Davis. =0.05, p values <0.05 in red. 
 
P. 
davidiana 
P. 
hybrids 
P.       
mira 
P. 
persica 
P.      
persica   
var. 
nucipersica 
P. 
persica 
var. 
persica 
P.  
spp. 
P. davidiana − 0.002 0.029 0.003 <0.001 0.003 0.120 
P. hybrids − − 0.062 <0.001 <0.001 <0.001 <0.001 
P. mira − − − <0.001 <0.001 <0.001 <0.001 
P. persica − − − − 0.081 0.022 0.880 
P. persica var. nucipersica − − − − − 0.343 0.284 
P. persica var. persica − − − − − − 0.142 
P. spp. − − − − − − − 
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Table 7. Relative importance of principal components for 8 phenotypic variables. 
 PC1 PC2 PC3 PC4 PC5 PC6 PC7 PC8 
Standard 
deviation 
2.1885 1.1439 0.72738 0.63574 0.59562 0.52518 0.44913 0.36932 
Proportion 
of Variance  
0.5987 0.1636 0.06613 0.05052 0.04435 0.03448 0.02521 0.01705 
 
Cumulative 
Proportion   
0.5987 0.7623 0.82839 0.87891 0.92326 0.95774 0.98295 1.00000 
 
 
 
 
1 
 
 
Table 8. Mean values of 8 phenotypic variables for 9 Prunus taxa used for PC analysis. 
 
Canopy 
Heightj 
(cm) 
Canopy 
Heightd 
(cm) 
Canopy 
Diameterj 
(cm) 
Canopy 
Diameterd1 
(cm) 
Canopy 
Diameterd2 
(cm) 
Branch 
Length 
(cm) 
Branch 
Dry 
Weight 
(g) 
Caliperd 
(cm) 
P. davidiana 126.3 203.4 102.2 106.5 97.7 106.9 416.3 34.3 
P. ferganensis 92.8 137.5 76.3 107.9 95.9 89.6 158.6 28.3 
P. hybrids 166.0 235.2 129.1 107.3 96.3 123.1 495.0 39.3 
P. kansuensis 90.8 174.2 82.3 118.3 68.2 71.3 96.5 37.1 
P. mira 128.0 239.1 118.6 184.7 180.5 114.7 553.0 48.2 
P. persica 100.1 157.1 88.9 91.1 85.7 90.0 223.0 33.0 
P. persica var. nucipersica 91.8 145.4 76.3 73.4 67.0 88.0 188.7 29.6 
P. persica var. persica 92.6 156.7 84.3 109.1 96.0 84.8 205.8 35.8 
P. spp. 106.4 167.8 89.7 104.5 91.2 92.0 254.0 34.0 
j=July 2014, d=December 2014 
 
 
Table 9. Principal component scores for 8 phenotypic variables for 7 Prunus taxa. 
 PC1 PC2 PC3 PC4 PC5 PC6 PC7 PC8 
Branch Dry Weight (g) 0.377 -0.221 -0.336 0.323 -0.457 0.005 -0.596 -0.158 
Branch Length (cm) 0.345 -0.306 0.563 -0.001 -0.519 -0.197 0.399 0.040 
Caliperd (cm) 0.357 0.160 -0.484 -0.712 -0.195 -0.048 0.230 -0.105 
Canopy Heightj (cm) 0.371 -0.356 0.128 -0.031 0.547 0.060  0.030 -0.642 
Canopy Heightd (cm) 0.402 -0.003 0.343 -0.345 0.258 0.184 -0.463 0.534 
Canopy Diameterj (cm) 0.384 -0.170 -0.405 0.419 0.283 -0.019 0.419 0.474 
Canopy Diameterd1 (cm) 0.289 0.572 0.144 0.245 -0.124 0.659 0.168 -0.169 
Canopy Diameterd2 (cm) 0.281 0.588 0.120 0.178 0.147 -0.696 -0.106 -0.093 
j=July 2014, d=December 2014 
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Figure 1.  Aerial view of the Wolfskill Experimental Orchard (yellow arrow) in Winters, CA.  Block W denotes                
location of primarily wild-type trees, Block F denotes location of primarily cultivated accessions (red arrows).
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Figure 2. Location of peach accession development or acquisition for 364 Prunus accessions 
at the NCGR-Davis. 
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Figure 3. Predominant peach tree growth habits (from Bassi et al., 2003). 
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Figure 4. Extrafloral nectary types in peach. Eglandular (left), reniform (center),               
and globose (right) nectaries (from Giovannini et al., 2013). 
 
  
 
 
 
 
 
Figure 5. Percent distribution of growth habits compared among 9 peach taxa at the NCGR-Davis (n equals number                       
of individuals within each taxon). 
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Figure 6. Comparison of growth habits by percent among all peach individuals (n=817) at 
the NCGR-Davis. 
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Figure 7. Comparison of extrafloral nectary types, by percent, among peach individuals 
(n=817) at the NCGR, Davis. 
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Figure 8. Extrafloral nectary types among 4 growth habits of peach individuals (n=817) at 
the NCGR, Davis. 
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Figure 9. Percentages of extrafloral nectary types among 9 peach taxa at the NCGR, Davis (n equals number of individuals within 
each taxon). 
 
0
10
20
30
40
50
60
70
80
90
100
P.
davidiana
(n=18)
P.
ferganensis
(n=3)
P.
hybrids
(n=46)
P.
kansuensis
(n=1)
P.
mira
(n=19)
P.
persica
(n=612)
P.
persica
var.
nucipersica
(n=30)
P.
persica
var.
persica
(n=24)
P.
spp.
(n=26)
T
re
es
 (
%
)
Taxa
Reniform
Globose
Eglandular
4
6
 
  
 
 
 
 
 
 
Figure 10. Box plot of canopy volumes (m3) among 9 peach at the NCGR-Davis (n equals number of individuals within each taxon; solid 
lines within boxes represent medians, red diamonds represents means, outliers represented by open circles). 
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Figure 11. Mean canopy volumes (m3) among 9 Prunus taxa at the NCGR-Davis (n equals number of individuals within each 
taxon).  Bars indicate standard error, taxa that share letters are not significantly different, =0.05.
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Figure 12. Box plot of absolute growth rates (g/day) among 9 peach at the NCGR-Davis (n equals number of individuals within 
each taxon; solid lines within boxes represent medians, red diamonds represents means, outliers represented by open circles).
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Figure 13. Mean branch absolute growth rate (g/day) among 9 peach taxa at the NCGR-Davis (n equals number of 
individuals within each taxon). Bars indicate standard error, taxa that share letters are not significantly different, =0.05. 
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Figure 14. Box plot of branch extension rates (g/day) among 9 peach at the NCGR-Davis (n equals number of individuals within each 
taxon; solid lines within boxes represent medians, red diamonds represents means, outliers represented by open circles). 
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Figure 15. Mean branch extension rate (cm/day) among 9 Prunus taxa (n equals number of individuals within each taxon). Bars 
indicate standard error, taxa that share letters are not significantly different, =0.05. 
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Figure 16.  Mean branch lengths (cm) of pruned branches >0.5 cm among 9 Prunus taxa (n equals number of                                 
individuals within each taxon). Bars indicate standard error.
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Figure 17. PCA biplot for 7 peach taxa with ellipses drawn using 95% confidence intervals (8 phenotypic variables represented by 
arrows).
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Figure 18. Cluster dendrogram based on Euclidean distances, among 9 peach 
taxa, with 4 partitions created using a k-means clustering algorithm. 
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Appendix 
Mean absolute growth rate, branch extension rate, and canopy volume (± standard deviation) for cultivated peach accessions 
maintained at the NCGR-Davis.   
Taxa Plant Name 
Absolute Growth Rate 
(g/day)  
Branch Extension 
Rate (cm/day) 
Canopy Volume       
(m3) 
P. hybrids 1999,15-99 3.739 ± 0.2449 0.7165 ± 0.06655 2.2958 ± 0.36924 
P. hybrids 2000,11-157 3.478 ± 0.8797 0.7265 ± 0.07737 2.0581 ± 0.37950 
P. hybrids 2000,13-131 3.565 ± 1.2669 0.8824 ± 0.19965 2.3630 ± 0.35641 
P. hybrids 2000,14-122 3.523 ± 0.0611 0.8406 ± 0.05075 2.2713 ± 0.27354 
P. hybrids 2000,15-116 3.513 ± 0.5187 0.7259 ± 0.04409 2.5693 ± 0.46316 
P. hybrids 2000,16-125 3.410 ± 0.9629 0.7435 ± 0.05407 1.7360 ± 0.18885 
P. hybrids 2000,2-8 3.851 ± 7.3880 0.8421 ± 0.10024 2.1400 ± 0.15908 
P. hybrids 2000,2-9 3.259 ± 0.3777 0.9074 ± 0.24333 2.5435 ± 0.81895 
P. hybrids 2000,3-159 3.374 ± 0.7591 0.6818 ± 0.08735 1.9250 ± 0.10557 
P. hybrids 2000,8-164 3.409 ± 0.9471 0.8868 ± 0.11854 1.7481 ± 0.21874 
P. hybrids 2000,9-129 2.624 ± 0.3207 0.6950 ± 0.01456 1.5074 ± 0.02184 
P. hybrids 2000,B-206 2.973 ± 0.9467 0.6624 ± 0.06988 1.7412 ± 0.10407 
P. hybrids 89,10-44 4.731 ± 0.8943 0.8394 ± 0.03744 2.9666 ± 0.63601 
P. hybrids 89,10-51 3.232 ± 0.7466 0.8685 ± 0.02038 2.2851 ± 0.67054 
P. hybrids 89,10-59 3.941 ± 0.6031 0.8521 ± 0.07445 2.5868 ± 0.04314 
P. hybrids 97,10-125 3.456 ± 0.3365 0.7585 ± 0.10939 1.7956 ± 0.16971 
P. hybrids 99,16-76 2.806 ± 0.1997 0.6232 ± 0.02454 1.9881 ± 0.32369 
P. hybrids AN1/6 1.320 ± 0.4097 0.6429 ± 0.09733 0.3879 ± 0.17522 
P. hybrids No. 397/VIII-4 1.146 ± 0.1011 0.5285 ± 0.10274 0.4497 ± 0.14448 
P. hybrids No. 436/VIII-43 1.803 ± 0.5287 0.5768 ± 0.00208 0.5163 ± 0.09012 
P. hybrids Peacot 0.751 ± 0.3282 0.4450 ± 0.01955 0.4063 ± 0.03577 
P. hybrids Pollardi 0.758 ± 0.4621 0.6318 ± 0.09484 1.1450 ± 0.11871 
P. persica 745 1.592 ± 0.5673 0.5488 ± 0.05490 0.5066 ± 0.04498 
P. persica 6820018 0.548 ± 0.1032 0.5147 ± 0.00000 0.6311 ± 0.12025 
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Mean absolute growth rate, branch extension rate, and canopy volume (± standard deviation) for cultivated peach accessions 
maintained at the NCGR-Davis.   
Taxa Plant Name 
Absolute Growth Rate 
(g/day)  
Branch Extension 
Rate (cm/day) 
Canopy Volume       
(m3) 
P. persica 6820040 0.885 ± 0.9654 0.4812 ± 0.08069 0.3413 ± 0.14380 
P. persica 6910058 1.101 ± 0.2308 0.4571 ± 0.01997 0.4033 ± 0.10306 
P. persica 6910167 1.447 ± 0.2401 0.4709 ± 0.00042 0.3468 ± 0.02243 
P. persica 7310674 0.937 ± 0.5270 0.6018 ± 0.16388 0.4670 ± 0.05520 
P. persica 1-125 1.359 ± 0.9139 0.5241 ± 0.00813 0.5162 ± 0.23274 
P. persica 12-28-OP 1.060 ± 0.1909 0.5735 ± 0.04409 0.5954 ± 0.01683 
P. persica 3 Star Daily News 1.545 ± 0.0014 0.6329 ± 0.01139 0.4388 ± 0.02568 
P. persica 61-00-87 1.224 ± 0.0108 0.4629 ± 0.03078 0.4772 ± 0.04296 
P. persica Admiral Dewey 0.667 ± NA 0.5859 ± NA 0.1403 ± NA 
P. persica Adriatica 0.993 ± NA 0.6477 ± NA 0.2455 ± NA 
P. persica Aguascalientes 12-12 0.711 ± 0.2650 0.4553 ± 0.03244 0.2860 ± 0.01040 
P. persica Aguascalientes 6-10 1.389 ± 0.4991 0.4509 ± 0.08028 0.4395 ± 0.11687 
P. persica Albatros 2.478 ± 0.9653 0.7567 ± 0.03844 0.7531 ± 0.25852 
P. persica Aneheim 1.652 ± NA 0.5047 ± NA 0.4778 ± NA 
P. persica Angelus 1.746 ± 1.2070 0.6322 ± 0.07688 1.0713 ± 0.40671 
P. persica AR-233 0.762 ± 0.2723 0.5040 ± 0.06909 0.3758 ± 0.20424 
P. persica Argentina Peach #13 0.881 ± 0.3007 0.5059 ± 0.03411 0.2431 ± 0.05977 
P. persica Aurelia 1.192 ± 1.1518 0.4365 ± 0.05158 0.2926 ± 0.20389 
P. persica Baby Crawford 1.282 ± NA 0.6735 ± NA 0.3789 ± NA 
P. persica Bai Mang Pen Tao 1.504 ± 1.2595 0.4674 ± 0.08776 0.5121 ± 0.46457 
P. persica Baronesa 1.856 ± 0.1718 0.5682 ± 0.03577 0.6478 ± 0.18050 
P. persica Belle of Georgia 1.432 ± 1.5466 0.6527 ± 0.02136 0.7466 ± 0.38929 
P. persica Boston Red 1.150 ± NA 0.4900 ± NA 0.3197 ± NA 
P. persica BR-2 1.305 ± 0.8261 0.5818 ± 0.01913 0.4129 ± 0.21546 
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Mean absolute growth rate, branch extension rate, and canopy volume (± standard deviation) for cultivated peach accessions 
maintained at the NCGR-Davis.   
Taxa Plant Name 
Absolute Growth 
Rate (g/day)  
Branch Extension Rate 
(cm/day) 
Canopy Volume       
(m3) 
P. persica C.O. Smith 1.847 ± 1.6140 0.6403 ± 0.01993 0.4908 ± 0.19448 
P. persica Calmar 2.849 ± 2.3130 0.5712 ± 0.03078 1.0964 ± 0.60234 
P. persica Cardinal 1.923 ± 0.9672 0.5745 ± 0.01519 0.5269 ± 0.09313 
P. persica Carlos 1.006 ± 0.1223 0.5429 ± 0.00499 0.3954 ± 0.14839 
P. persica Carmen 1.696 ± 0.2038 0.5568 ± 0.01206 0.6313 ± 0.06312 
P. persica Carolina Belle 0.649 ± 0.7598 0.4987 ± 0.05885 0.2493 ± 0.12504 
P. persica Cascata 1.098 ± NA 0.4876 ± NA 0.3879 ± NA 
P. persica Cascata 519 1.486 ± 0.5624 0.5735 ± 0.03078 0.3647 ± 0.03276 
P. persica Cerrito 0.971 ± 0.2941 0.5329 ± 0.07986 0.4225 ± 0.14153 
P. persica Champagne 1.145 ± 0.1357 0.6007 ± 0.01898 0.3575 ± 0.05309 
P. persica Chinese Flat 1.019 ± 0.3839 0.4585 ± 0.05782 0.7025 ± 0.37615 
P. persica Chui Lum Tao 0.993 ± 0.5004 0.5679 ± 0.05116 0.3749 ± 0.25363 
P. persica Clayton 1.023 ± 0.2477 0.6161 ± 0.09491 0.4283 ± 0.12755 
P. persica Conserva 458 2.110 ± 0.5320 0.6453 ± 0.01331 0.7557 ± 0.19329 
P. persica Contender X E. Lady No. 068 2.286 ± 0.0830 0.6215 ± 0.01329 0.9067 ± 0.27145 
P. persica Contender X E.Lady No. 051 3.584 ± 0.1770 0.7044 ± 0.07166 1.1721 ± 0.15230 
P. persica Crane 1.797 ± 0.1240 0.6044 ± 0.01123 0.5079 ± 0.03850 
P. persica Cresthaven 0.969 ± 0.1305 0.4977 ± 0.09159 0.3942 ± 0.14083 
P. persica Croce Del Sud 0.592 ± 0.3357 0.5315 ± 0.22919 0.2263 ± 0.19909 
P. persica Cumberland 1.902 ± 1.1588 0.5732 ± 0.03286 0.7166 ± 0.13015 
P. persica Cynthia 0.770 ± NA 0.7698 ± NA 0.7698 ± NA 
P. persica Danmo 0.799 ± 0.8040 0.4865 ± 0.00582 0.3233 ± 0.23156 
P. persica De Chang-Hai 1.217 ± 0.8739 0.4709 ± 0.07196 0.5046 ± 0.26703 
P. persica Demeur 1.497 ± NA 0.6071 ± NA 0.7294 ± NA 
P. persica Desert Gold 1.515 ± 0.4875 0.5738 ± 0.02537 0.6419 ± 0.12795 
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Mean absolute growth rate, branch extension rate, and canopy volume (± standard deviation) for cultivated peach accessions 
maintained at the NCGR-Davis.   
Taxa Plant Name 
Absolute Growth 
Rate (g/day)  
Branch Extension Rate 
(cm/day) 
Canopy Volume       
(m3) 
P. persica Diamante 1.335 ± 0.3960 0.5409 ± 0.06281 0.5260 ± 0.13790 
P. persica Dixie Red 2.984 ± 0.6962 0.6547 ± 0.03085 0.9893 ± 0.26330 
P. persica Dixon Cling 1.557 ± 0.4793 0.7050 ± 0.07735 0.4307 ± 0.08608 
P. persica DPRU 1759 1.073 ± 0.7849 0.4312 ± 0.06655 0.5257 ± 0.11676 
P. persica DPRU 2548 0.799 ± 0.0886 0.5597 ± 0.04617 0.3558 ± 0.04421 
P. persica DPRU 2693 1.242 ± 0.1556 0.5315 ± 0.01789 0.3266 ± 0.03041 
P. persica Duke of York 0.622 ± 0.6447 0.5556 ± 0.10773 0.4857 ± 0.09642 
P. persica Dwarf Elberta 0.580 ± 0.0287 0.5503 ± 0.2425 0.2583 ± 0.08144 
P. persica Dymond 2.084 ± 0.4618 0.5721 ± 0.02895 0.5903 ± 0.01396 
P. persica Early Charlotte 0.619 ± 0.0674 0.5368 ± 0.05782 0.1845 ± 0.03624 
P. persica Early Crawford 0.616 ± 0.3843 0.4538 ± 0.05449 0.1700 ± 0.17296 
P. persica Early Muir 1.214 ± NA 0.5482 ± NA 0.4606 ± NA 
P. persica Early Red 1.945 ± 0.2491 0.5517 ± 0.07024 0.4934 ± 0.16410 
P. persica Early White 1.867 ± 0.6165 0.6383 ± 0.02088 0.5063 ± 0.12858 
P. persica Elberta 0.864 ± 0.3545 0.3943 ± 0.0802 0.4146 ± 0.02533 
P. persica Emilia 1.953 ± 0.1269 0.5412 ± 0.01664 0.5122 ± 0.13144 
P. persica Evergreen 1.691 ± 0.9273 0.6728 ± 0.01851 0.5379 ± 0.12465 
P. persica Fair Time 2.248 ± NA 0.5154 ± NA 0.8865 ± NA 
P. persica Fairlane 1.661 ± 0.6468 0.5779 ± 0.13478 0.2796 ± 0.21902 
P. persica Fayette 2.684 ± 0.4622 0.5919 ± 0.00759 0.6956 ± 0.08627 
P. persica Federica 1.812 ± 0.6902 0.6285 ± 0.01823 0.7516 ± 0.26180 
P. persica Feng Bao 2.414 ± NA 0.6218 ± NA 0.7170 ± NA 
P. persica Flamekist 0.630 ± 0.0083 0.4659 ± 0.04326 0.2591 ± 0.04814 
P. persica Flaminia 0.338 ± 0.2691 0.4388 ± 0.08735 0.2303 ± 0.10086 
P. persica Flavorcrest 1.303 ± 0.3782 0.5933 ± 0.01044 0.4833 ± 0.05826 
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Mean absolute growth rate, branch extension rate, and canopy volume (± standard deviation) for cultivated peach accessions 
maintained at the NCGR-Davis.   
Taxa Plant Name 
Absolute Growth 
Rate (g/day)  
Branch Extension Rate 
(cm/day) 
Canopy Volume       
(m3) 
P. persica Florida Prince 1.318 ± 0.4047 0.5312 ± 0.00333 0.3932 ± 0.02228 
P. persica Fortyniner 1.245 ± 0.7782 0.5306 ± 0.09567 0.3395 ± 0.10790 
P. persica Foster 0.673 ± 0.3498 0.4685 ± 0.08028 0.2020 ± 0.05337 
P. persica Galaxy 1.765 ± 0.5087 0.5966 ± 0.05695 0.4679 ± 0.00324 
P. persica GEORGE IV 0.870 ± 0.4397 0.5082 ± 0.00333 0.2549 ± 0.11646 
P. persica Gold Dust 0.846 ± 0.1344 0.5585 ± 0.11688 0.4628 ± 0.07533 
P. persica Golden Heath 1.746 ± 0.5012 0.5621 ± 0.01622 0.5399 ± 0.17234 
P. persica Golden Queen Improved 1.301 ± 0.5124 0.4559 ± 0.00416 0.3690 ± 0.07311 
P. persica Green Pan Tao 0.571 ± 0.1377 0.5085 ± 0.11771 0.2881 ± 0.17325 
P. persica Greensboro 0.716 ± 0.8710 0.5553 ± 0.28118 0.4061 ± 0.23187 
P. persica Hale Early 0.925 ± 0.2382 0.5312 ± 0.0318 0.3405 ± 0.07475 
P. persica Halloween 1.281 ± 0.3140 0.4568 ± 0.0287 0.4657 ± 0.09373 
P. persica Harblaze 2.405 ± 0.0090 0.6611 ± 0.0541 1.0194 ± 0.14928 
P. persica Harrow Diamond 3.300 ± 0.3142 0.6869 ± 0.02136 0.9466 ± 0.00544 
P. persica HB 1-10 0.731 ± 0.7470 0.4768 ± 0.01539 0.2355 ± 0.30230 
P. persica HB 6-24 0.856 ± 0.5025 0.4676 ± 0.12478 0.4723 ± 0.01061 
P. persica Hiley 1.044 ± 0.2101 0.4829 ± 0.06905 0.4583 ± 0.13211 
P. persica Hula Shaftalli 1.050 ± 0.2683 0.5297 ± 0.00374 0.4467 ± 0.04330 
P. persica Ic 209015 1.137 ± 0.3448 0.5706 ± 0.03244 0.6543 ± 0.15285 
P. persica IC 2090214 2.027 ± 0.1576 0.5659 ± 0.01414 0.6391 ± 0.12207 
P. persica Independence 0.689 ± 0.0657 0.4815 ± 0.03452 0.2889 ± 0.10338 
P. persica Indian Blood 1.499 ± 0.6505 0.5224 ± 0.08402 0.4353 ± 0.05326 
P. persica Indian Blood Cling 1.726 ± 0.7009 0.5174 ± 0.06697 0.4129 ± 0.21954 
P. persica Indian Blood Free 1.049 ± 0.5665 0.5938 ± 0.04451 0.2894 ± 0.06550 
P. persica Indian Freestone 0.462 ± NA 0.5400 ± NA 0.1241 ± NA 
P. persica J.H. Hale 1.153 ± 0.0873 0.4517 ± 0.05505 0.2158 ± 0.03869 
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Mean absolute growth rate, branch extension rate, and canopy volume (± standard deviation) for cultivated peach accessions 
maintained at the NCGR-Davis.   
Taxa Plant Name 
Absolute Growth 
Rate (g/day)  
Branch Extension Rate 
(cm/day) 
Canopy Volume       
(m3) 
P. persica J.M. Mack 0.869 ± 0.3278 0.5771 ± 0.0574 0.3606 ± 0.12265 
P. persica Jing Yu 1.949 ± 1.3430 0.5322 ± 0.03881 0.6946 ± 0.46743 
P. persica Kalamazoo 0.875 ± 0.0674 0.4715 ± 0.00707 0.5646 ± 0.00158 
P. persica Katrina 0.483 ± 0.1743 0.5818 ± 0.02496 0.2192 ± 0.03749 
P. persica Kawanakajima Hakutou 2.132 ± 0.5256 0.5826 ± 0.05983 0.9088 ± 0.37630 
P. persica Khidistavi 1.772 ± 0.3007 0.5700 ± 0.08652 0.4459 ± 0.13458 
P. persica KIANG-SI 1.482 ± 0.1826 0.4618 ± 0.00832 0.4928 ± 0.01280 
P. persica Kinnauri 0.507 ± NA 0.4300 ± NA 0.4158 ± NA 
P. persica Krimchak' 0.953 ± 0.4783 0.5356 ± 0.00042 0.4251 ± 0.14073 
P. persica Last Chance 0.180 ± NA 0.3359 ± NA 0.1521 ± NA 
P. persica Late Crawford 1.105 ± NA 0.4476 ± NA 0.1649 ± NA 
P. persica Late Rose 1.646 ± NA 0.4494 ± NA 0.5350 ± NA 
P. persica Le Grand 1.035 ± 0.2562 0.4291 ± 0.04534 0.3340 ± 0.01185 
P. persica leaf curl resistant peach 1.298 ± 0.2304 0.5844 ± 0.03203 0.5519 ± 0.14229 
P. persica Lian Huang 0.562 ± 0.3244 0.5182 ± 0.11147 0.6792 ± 0.03450 
P. persica Local cultivar/Shaki 2.078 ± 0.3610 0.5524 ± 0.05158 0.8740 ± 0.20627 
P. persica Lola Queen 1.240 ± 1.4013 0.5174 ± 0.07695 0.3796 ± 0.15214 
P. persica Lord Napier 1.788 ± 0.6085 0.5900 ± 0.01497 0.4582 ± 0.05903 
P. persica LOV-1-DHAPLOID 0.355 ± 0.0179 0.3197 ± 0.01705 0.2451 ± 0.00386 
P. persica LOV-1-Haploid 1.544 ± 1.8971 0.5432 ± 0.19258 0.5160 ± 0.67586 
P. persica LOV-2-DHaploid 1.148 ± 0.0915 0.5579 ± 0.08776 0.4905 ± 0.13922 
P. persica LOV-3-DHaploid 0.369 ± 0.0391 0.3959 ± 0.07986 0.1456 ± 0.06180 
P. persica LOV-5-DHaploid 0.638 ± 0.0861 0.4685 ± 0.04783 0.3058 ± 0.03347 
P. persica LOV-5-Haploid 0.898 ± 0.0832 0.6029 ± 0.14808 0.4254 ± 0.11090 
P. persica Marigold 1.985 ± 0.1809 0.6265 ± 0.01165 0.5938 ± 0.03609 
P. persica Mayflower 0.225 ± 0.2288 0.4574 ± 0.05283 0.1959 ± 0.08613 
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Mean absolute growth rate, branch extension rate, and canopy volume (± standard deviation) for cultivated peach accessions 
maintained at the NCGR-Davis.   
Taxa Plant Name 
Absolute Growth 
Rate (g/day)  
Branch Extension Rate 
(cm/day) 
Canopy Volume       
(m3) 
P. persica Meadowlark 0.793 ± 0.0333 0.5391 ± 0.01955 0.5667 ± 0.06238 
P. persica Miller's Late 1.379 ± 0.3698 0.5229 ± 0.01913 0.4719 ± 0.00698 
P. persica Mountain Rose 0.359 ± 0.2562 0.4391 ± 0.06198 0.2769 ± 0.11754 
P. persica Muir Peach 1.138 ± 0.1169 0.4926 ± 0.08527 0.2973 ± 0.01928 
P. persica Nata 1.215 ± 0.4301 0.5162 ± 0.07529 0.4098 ± 0.01531 
P. persica Nectar 1.468 ± 0.2887 0.4944 ± 0.06946 0.4755 ± 0.07504 
P. persica Nic 19398 1.146 ± 0.8315 0.5262 ± 0.07778 0.6686 ± 0.34975 
P. persica Nishiki 1.809 ± 0.0761 0.5029 ± 0.07903 0.5527 ± 0.02204 
P. persica NJ Pillar OP R23 T62 1.579 ± 0.0903 0.6918 ± 0.09899 0.2802 ± 0.00577 
P. persica NJ12017025 1.668 ± 0.2117 0.5994 ± 0.04492 0.8590 ± 0.18549 
P. persica NJ642083142 1.302 ± 0.5307 0.5803 ± 0.16679 1.0233 ± 0.01418 
P. persica NJ6420-85145 0.601 ± 0.0482 0.5985 ± 0.05116 0.3790 ± 0.04195 
P. persica NJ652163012 0.867 ± 0.4671 0.5056 ± 0.04534 0.4542 ± 0.11610 
P. persica NJ682130058 0.415 ± 0.0923 0.4176 ± 0.02745 0.4455 ± 0.09970 
P. persica Noire Blanche 0.909 ± 0.1115 0.6282 ± 0.0391 0.4991 ± 0.21937 
P. persica Non-Drooping Peach 0.656 ± NA 0.5006 ± NA 0.4515 ± NA 
P. persica Okinawa Cain 1.861 ± 0.0092 0.6082 ± 0.02496 0.5171 ± 0.10789 
P. persica Orange Cling 0.971 ± 0.2134 0.5062 ± 0.05948 0.2589 ± 0.00573 
P. persica Orion 1.993 ± 1.5129 0.7540 ± 0.10583 0.7419 ± 0.05657 
P. persica Ornamental Red Leaf OP 1.615 ± 0.1606 0.5500 ± 0.10898 0.4565 ± 0.16624 
P. persica P 105-94-78 2.223 ± 0.1718 0.5791 ± 0.09775 0.6975 ± 0.02071 
P. persica Pallas 0.576 ± 0.5949 0.4571 ± 0.10176 0.1874 ± 0.11250 
P. persica Panamint 1.151 ± 0.1373 0.5306 ± 0.03577 0.4600 ± 0.05554 
P. persica Peento 1.432 ± 0.4351 0.4982 ± 0.02412 0.4544 ± 0.01875 
P. persica PER-2-Dhaploid 0.282 ± 0.0720 0.3582 ± 0.00749 0.1396 ± 0.02943 
P. persica Peregrine 0.444 ± 0.3577 0.4271 ± 0.10898 0.2804 ± 0.07948 
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Mean absolute growth rate, branch extension rate, and canopy volume (± standard deviation) for cultivated peach accessions 
maintained at the NCGR-Davis.   
Taxa Plant Name 
Absolute Growth 
Rate (g/day)  
Branch Extension Rate 
(cm/day) 
Canopy Volume       
(m3) 
P. persica Phil's Twin 6.075 ± NA 0.8242 ± NA 0.5877 ± NA 
P. persica Platycarpa 1.962 ± 0.0408 0.5198 ± 0.02705 0.6355 ± 0.05408 
P. persica Polly 0.917 ± 0.0750 0.6034 ± 0.07403 0.3878 ± 0.09063 
P. persica Prarie Schooner 1.422 ± 0.0225 0.5221 ± 0.01955 0.5099 ± 0.15672 
P. persica Premier 1.213 ± 0.2263 0.5524 ± 0.02662 0.4144 ± 0.11046 
P. persica Qui Xiang Mi 1.266 ± 0.5273 0.5509 ± 0.02202 0.5633 ± 0.07933 
P. persica Ranniaya 1.470 ± 0.9267 0.4906 ± 0.03161 0.5907 ± 0.00255 
P. persica Raritan Rose 1.193 ± 0.0864 0.5396 ± 0.01234 0.4499 ± 0.01658 
P. persica Red Baron 2.080 ± 0.1797 0.5874 ± 0.00624 0.4997 ± 0.01678 
P. persica Red Haven 2.738 ± 0.1186 0.6886 ± 0.01614 1.0284 ± 0.51116 
P. persica Red Slovenia 0.848 ± 0.3610 0.5018 ± 0.04409 0.2703 ± 0.01348 
P. persica Red Top 0.305 ± 0.2534 0.5862 ± 0.1343 0.3273 ± 0.08550 
P. persica Ribet 0.632 ± 0.7963 0.4792 ± 0.04651 0.3118 ± 0.24551 
P. persica Rio Oso Gem 0.540 ± 0.5984 0.4557 ± 0.112 0.2564 ± 0.09435 
P. persica Robin 0.783 ± 0.4992 0.5419 ± 0.02136 1.0095 ± 0.48551 
P. persica Rochester 1.609 ± 0.8865 0.7450 ± 0.09207 0.8146 ± 0.18694 
P. persica Rogany Goy 1.657 ± 0.1851 0.5185 ± 0.01622 0.4430 ± 0.15215 
P. persica Rose 0.863 ± 0.2308 0.4006 ± 0.05324 0.2782 ± 0.08533 
P. persica Rozdeala Oseni 0.678 ± 0.1352 0.4565 ± 0.09983 0.2737 ± 0.00502 
P. persica RRL-1-DHaploid 1.728 ± 0.6763 0.5997 ± 0.05283 0.8850 ± 0.16736 
P. persica Rutgers Redleaf 0.808 ± 0.2446 0.5988 ± 0.01165 0.4208 ± 0.07685 
P. persica Salway 0.580 ± 0.2292 0.4832 ± 0.047 0.2795 ± 0.04326 
P. persica Samarkand Nectarine 0.519 ± 0.4272 0.5050 ± 0.05615 0.3615 ± 0.01552 
P. persica Sanguine de Chateauneuf 0.936 ± 0.5593 0.5099 ± 0.03924 0.4123 ± 0.10837 
P. persica Sanguine Tardeva 1.085 ± 0.0759 0.5930 ± 0.11247 0.3516 ± 0.05347 
P. persica Sanguine Tardif de Chanas 0.754 ± 0.1140 0.4694 ± 0.02496 0.2045 ± 0.00651 
6
3
 
  
 
 
Mean absolute growth rate, branch extension rate, and canopy volume (± standard deviation) for cultivated peach accessions 
maintained at the NCGR-Davis.   
Taxa Plant Name 
Absolute Growth 
Rate (g/day)  
Branch Extension Rate 
(cm/day) 
Canopy Volume       
(m3) 
P. persica Santa Barbara 1.332 ± 1.0831 0.5247 ± 0.05574 0.5098 ± 0.13288 
P. persica Saturn 1.186 ± 0.2686 0.5711 ± 0.01898 0.3981 ± 0.07122 
P. persica Sdlg Red Haven type 2.899 ± 0.2819 0.7436 ± 0.01234 0.9549 ± 0.00795 
P. persica Sha Zi Zao Sheng 1.561 ± 0.3207 0.5532 ± 0.0495 0.5779 ± 0.02779 
P. persica Shaghi Peach 0.891 ± 0.0740 0.5762 ± 0.01789 0.2312 ± 0.04461 
P. persica Shaki 1.486 ± 0.5711 0.5438 ± 0.07612 0.6682 ± 0.25814 
P. persica Sierra Blanca 2.488 ± NA 0.6154 ± NA 0.8944 ± NA 
P. persica Silver Gold 0.962 ± 0.6312 0.6477 ± 0.05695 0.4207 ± 0.04809 
P. persica Silver Lode 0.896 ± 0.4164 0.5662 ± 0.07695 0.4172 ± 0.00303 
P. persica Silver Logon 0.942 ± 0.3944 0.4745 ± 0.02563 0.3880 ± 0.18196 
P. persica Slappy 0.729 ± 0.5377 0.4396 ± 0.168 0.3725 ± 0.32164 
P. persica Somervee 3.099 ± 0.6881 0.6849 ± 0.0878 1.1905 ± 0.19672 
P. persica Splendid 1.668 ± 0.0474 0.6038 ± 0.03868 0.4726 ± 0.10840 
P. persica Spring Honey 1.551 ± 0.0928 0.6374 ± 0.03951 0.8416 ± 0.23632 
P. persica Springtime 1.442 ± 0.3735 0.5500 ± 0.02579 0.4227 ± 0.13988 
P. persica Stawberry Cling 0.486 ± 0.0119 0.5245 ± 0.00427 0.1991 ± 0.01708 
P. persica Stribling Giant Free 1.059 ± 0.4243 0.4721 ± 0.00541 0.2624 ± 0.01558 
P. persica Sulina 1.363 ± 0.0004 0.5315 ± 0.05532 0.6091 ± 0.03350 
P. persica Suncrest 0.642 ± 0.5220 0.5638 ± 0.24022 0.2561 ± 0.16956 
P. persica Ta Qiao Yi Hao 2.531 ± 0.0437 0.5353 ± 0.01331 1.0217 ± 0.20336 
P. persica Tebana 0.714 ± 0.6772 0.5141 ± 0.04076 0.4502 ± 0.40983 
P. persica Tejon 1.546 ± 0.0479 0.6923 ± 0.04983 0.5752 ± 0.00850 
P. persica Terzarola Col Pizzo 1.578 ± 0.3925 0.5846 ± 0.06264 0.6394 ± 0.08740 
P. persica Tropic Beauty Cain 1.042 ± 0.2571 0.4756 ± 0.00873 0.4638 ± 0.10366 
P. persica Turquesa 1.140 ± 0.7633 0.5638 ± 0.05615 0.5071 ± 0.00926 
P. persica Tuskena (Tuscan Cling) 0.595 ± 0.0997 0.5926 ± 0.07593 0.2620 ± 0.06031 
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Mean absolute growth rate, branch extension rate, and canopy volume (± standard deviation) for cultivated peach accessions 
maintained at the NCGR-Davis.   
Taxa Plant Name 
Absolute Growth 
Rate (g/day)  
Branch Extension Rate 
(cm/day) 
Canopy Volume       
(m3) 
P. persica Tzim Pee Tao 3.291 ± 0.6443 0.6426 ± 0.01373 1.0774 ± 0.06160 
P. persica Uspekh 1.151 ± 0.0616 0.4624 ± 0.08652 0.6515 ± 0.08269 
P. persica Vazhuri 1.691 ± 0.4656 0.6012 ± 0.07481 0.7089 ± 0.05924 
P. persica Ventura 0.402 ± 0.4035 0.4924 ± 0.0208 0.1910 ± 0.20693 
P. persica Venus 1.680 ± 0.4338 0.6232 ± 0.01622 0.3678 ± 0.03167 
P. persica Villa Ada 0.699 ± 0.0790 0.5529 ± 0.01497 0.3915 ± 0.22137 
P. persica Villa Adriana 1.045 ± 0.4671 0.6056 ± 0.10523 0.6178 ± 0.03340 
P. persica Vinegold 3.685 ± 0.3588 0.7191 ± 0.0242 1.2293 ± 0.23722 
P. persica Vivid 3.195 ± 0.2045 0.6587 ± 0.01946 1.2535 ± 0.11731 
P. persica Vulcan 2.466 ± 0.1110 0.7040 ± 0.01708 1.1960 ± 0.16242 
P. persica Wan Pan Tao 1.803 ± NA 0.5724 ± NA 0.6583 ± NA 
P. persica White English 0.971 ± 0.0166 0.5309 ± 0.02183 0.3983 ± 0.08141 
P. persica White Hale 1.779 ± 0.7375 0.5674 ± 0.01661 0.5957 ± 0.08566 
P. persica White Heath Cling 0.725 ± 0.5609 0.5215 ± 0.09646 0.1989 ± 0.16601 
P. persica White Pan Tao 0.511 ± 0.1364 0.4968 ± 0.17678 0.3678 ± 0.30809 
P. persica Winblo 1.207 ± 0.4594 0.5762 ± 0.05458 0.3764 ± 0.06340 
P. persica Xavante 0.874 ± 0.1098 0.4574 ± 0.04367 0.2936 ± 0.11718 
P. persica Xiong Yue 1.486 ± 0.5919 0.5274 ± 0.04472 0.4774 ± 0.08646 
P. persica Y142-75PF 0.257 ± 0.1793 0.3947 ± 0.03494 0.1807 ± 0.05789 
P. persica Y422-259 PF 0.923 ± 0.7624 0.5029 ± 0.03244 0.4841 ± 0.36087 
P. persica Yan Hong 1.463 ± 0.0079 0.6021 ± 0.02537 0.7125 ± 0.03087 
P. persica Yellow Tuscany 0.550 ± 0.1834 0.5862 ± 0.02371 0.2520 ± 0.00844 
P. persica Yellow Yunnan 1.054 ± 0.2749 0.5244 ± 0.06031 0.3749 ± 0.14380 
P. persica Zin Dai Jiu Bao 1.259 ± 1.1143 0.4976 ± 0.03577 0.4192 ± 0.07745 
P. persica var. nucipersica 7130785 1.138 ± 0.7911 0.4715 ± 0.04367 0.3037 ± 0.17668 
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Mean absolute growth rate, branch extension rate, and canopy volume (± standard deviation) for cultivated peach accessions 
maintained at the NCGR-Davis.   
Taxa Plant Name 
Absolute Growth 
Rate (g/day)  
Branch Extension Rate 
(cm/day) 
Canopy Volume       
(m3) 
P. persica var. nucipersica Champion 0.987 ± 0.1302 0.5532 ± 0.02454 0.3302 ± 0.00207 
P. persica var. nucipersica Flavortop 1.864 ± 0.2017 0.5515 ± 0.00541 0.3716 ± 0.16848 
P. persica var. nucipersica Gold Mine 0.345 ± 0.2500 0.4285 ± 0.01789 0.1309 ± 0.08927 
P. persica var. nucipersica JOHN RIVERS 0.744 ± 0.4006 0.5068 ± 0.08527 0.2690 ± 0.04352 
P. persica var. nucipersica Lola 1.008 ± 0.1090 0.5147 ± 0 0.3722 ± 0.01452 
P. persica var. nucipersica Mericrest 0.829 ± 0.1460 0.5468 ± 0.04118 0.3348 ± 0.10361 
P. persica var. nucipersica Morton 1.851 ± 0.1169 0.5694 ± 0.01997 0.5593 ± 0.07315 
P. persica var. nucipersica Nectared 6 1.591 ± 0.5303 0.5682 ± 0.00166 0.7114 ± 0.17655 
P. persica var. nucipersica Stanwick 1.219 ± NA 0.4518 ± NA 0.3197 ± NA 
P. persica var. nucipersica Summer Grand 0.886 ± 0.3527 0.4638 ± 0.06863 0.3050 ± 0.00328 
P. persica var. nucipersica Summerkand 0.425 ± NA 0.4500 ± NA 0.1450 ± NA 
P. persica var. nucipersica Sunlite 1.640 ± 0.1111 0.5274 ± 0.00042 0.3446 ± 0.14652 
P. persica var. nucipersica White Rose 0.359 ± 0.1140 0.5374 ± 0.04035 0.0864 ± 0.07617 
P. persica var. nucipersica Y426-371 1.759 ± 0.0254 0.5332 ± 0.01705 0.5600 ± 0.04555 
P. persica var. nucipersica Y431-413 PF 0.830 ± 0.2874 0.5406 ± 0.07237 0.4510 ± 0.04065 
P. persica var. persica 710 0.770 ± 0.6044 0.5129 ± 0.09484 0.6087 ± 0.01600 
P. persica var. persica 7410070 0.514 ± NA 0.4215 ± NA 0.2445 ± NA 
P. persica var. persica Andromeda 0.900 ± 0.1814 0.4826 ± 0.04783 0.2570 ± 0.04911 
P. persica var. persica B081017021 0.937 ± 0.0461 0.3938 ± 0.00374 0.2373 ± 0.03742 
P. persica var. persica Cascata 332 1.089 ± 0.7204 0.4982 ± 0.06239 0.6366 ± 0.04414 
P. persica var. persica De Wet 1.830 ± 0.9030 0.5471 ± 0.0208 0.4914 ± 0.11883 
P. persica var. persica Imperani 2.126 ± NA 0.6565 ± NA 0.5161 ± NA 
P. persica var. persica Kijewska Zapala 1.100 ± 0.0765 0.5226 ± 0.02704 0.2864 ± 0.01584 
P. persica var. persica Kou Ho 0.644 ± 0.3373 0.4324 ± 0.02579 0.2488 ± 0.14391 
P. persica var. persica V-68101 1.038 ± 0.1106 0.5868 ± 0.17511 0.3061 ± 0.01153 
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Mean absolute growth rate, branch extension rate, and canopy volume (± standard deviation) for cultivated peach accessions 
maintained at the NCGR-Davis.   
Taxa Plant Name 
Absolute Growth 
Rate (g/day)  
Branch Extension Rate 
(cm/day) 
Canopy Volume       
(m3) 
P. persica var. persica Xin Dai Jiu Bao 0.921 ± 0.3864 0.4335 ± 0.02662 0.3421 ± 0.23047 
P. persica var. persica Yumyeong 1.405 ± 0.3386 0.5062 ± 0.01789 0.4746 ± 0.03353 
P. spp. 124 Pantao 0.765 ± NA 0.4259 ± NA 0.2119 ± NA 
P. spp. 81-11-58 2.974 ± 0.5673 0.6312 ± 0.09442 1.0101 ± 0.17606 
P. spp. 93-1-52 Pantao 0.879 ± 0.6060 0.5312 ± 0.05241 0.4025 ± 0.08454 
P. spp. Pamirski 0.838 ± 0.5918 0.4691 ± 0.00712 0.3031 ± 0.26760 
P. spp. Pingbaizi 2.310 ± 0.4800 0.5262 ± 0.04076 0.9368 ± 0.17680 
P. spp. Shenzhou Baimi 2.248 ± NA 0.6059 ± NA 0.5794 ± NA 
P. spp. Xia Hui #1 0.326 ± 0.1481 0.4653 ± 0.04783 0.3631 ± 0.04041 
P. spp. Xuancheng Tiantao 0.516 ± 0.9076 0.4444 ± 0.25747 0.3102 ± 0.15506 
 
           
           
           
           
           
           
           Mean absolute growth rate, branch extension rate, and canopy volume (± standard deviation) for wild-type peach accessions 
maintained at the NCGR-Davis.   
Taxa Plant Name 
Absolute Growth 
Rate (g/day)  
Branch Extension Rate 
(cm/day) 
Canopy Volume       
(m3) 
P.davidiana 96078 1.857 ± 0.6059 0.7104 ± 0.13654 0.8265 ± 0.11013 
P.davidiana 96120 0.641 ± 0.9139 0.5437 ± 0.04565 0.2463 ± 0.24610 
P.davidiana DPRU 2494 2.704 ± 0.1012 0.6143 ± 0.08412 1.0065 ± 0.10364 
P.davidiana DPRU 581 2.249 ± 0.1166 0.6543 ± 0.22432 1.2327 ± 0.24709 
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Mean absolute growth rate, branch extension rate, and canopy volume (± standard deviation) for wild-type peach accessions 
maintained at the NCGR-Davis.   
Taxa Plant Name 
Absolute Growth 
Rate (g/day)  
Branch Extension Rate 
(cm/day) 
Canopy Volume       
(m3) 
P.davidiana Shanxi 3.387 ± 1.1657 0.7943 ± 0.09989 1.1879 ± 0.23588 
P. ferganensis DPRU 2495 2.220 ± 0.5864 0.5394 ± 0.01815 0.4878 ± 0.02862 
P.hybrids DPRU 536 0.911 ± 3.0918 0.5149 ± 0.13614 0.3870 ± 1.30162 
P. kansuensis DPRU 582 2.252 ± NA 0.5629 ± NA 1.1032 ± NA 
P. mira DPRU 2228 0.555 ± 1.0326 0.4098 ± 0.08681 0.4359 ± 0.31032 
P. mira DPRU 2232 3.168 ± NA 0.6138 ± NA 0.8576 ± NA 
P. mira DPRU 2561 2.134 ± 1.4139 0.6718 ± 0.05743 0.7419 ± 0.62126 
P. mira DPRU 2583 2.244 ± 0.3833 0.6837 ± 0.0473 1.1280 ± 0.34058 
P. persica 880291 4.339 ± 0.7060 0.7048 ± 0.03287 1.4739 ± 0.12101 
P. persica 880329 1.667 ± 0.1631 0.4959 ± 0.04068 0.6450 ± 0.19822 
P. persica 880330 2.199 ± 0.6222 0.5916 ± 0.03732 0.8661 ± 0.37641 
P. persica 880332 1.318 ± 0.9496 0.5588 ± 0.04975 0.3947 ± 0.27220 
P. persica 880471 2.189 ± 0.4801 0.5089 ± 0.06038 0.7061 ± 0.22120 
P. persica #60 1.132 ± 0.2978 0.5344 ± 0.07728 0.4331 ± 0.07561 
P. persica Cascata 500 0.877 ± 0.4937 0.4959 ± 0.12894 0.4231 ± 0.19185 
P. persica Cascata 562 0.783 ± 0.3232 0.4974 ± 0.06946 0.4313 ± 0.03926 
P. persica Chalpachu 1.102 ± 0.6873 0.4981 ± 0.06401 0.4221 ± 0.17186 
P. persica Chinese Cling 2.069 ± 0.4033 0.5366 ± 0.06665 0.6698 ± 0.08832 
P. persica Chugdar 2.437 ± 0.4226 0.5793 ± 0.05042 0.8833 ± 0.30595 
P. persica Churko 1.009 ± 0.6666 0.4431 ± 0.06059 0.3941 ± 0.29351 
P. persica Chutar 1.453 ± 0.5264 0.5452 ± 0.07848 0.6734 ± 0.10902 
P. persica Clone #01370 0.913 ± 0.3003 0.5074 ± 0.01955 0.5078 ± 0.16582 
P. persica Criollo 1.930 ± 0.3099 0.5676 ± 0.11231 0.3461 ± 0.04222 
P. persica DPRU 2497 1.429 ± 0.6288 0.5484 ± 0.09869 0.8981 ± 0.40004 
P. persica DPRU 2498 3.500 ± 0.8024 0.6576 ± 0.04485 1.0299 ± 0.23358 
P. persica DPRU 489 0.789 ± 0.3565 0.4960 ± 0.02021 0.4346 ± 0.13572 
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Mean absolute growth rate, branch extension rate, and canopy volume (± standard deviation) for wild-type peach accessions 
maintained at the NCGR-Davis.   
Taxa Plant Name 
Absolute Growth 
Rate (g/day)  
Branch Extension Rate 
(cm/day) 
Canopy Volume       
(m3) 
P. persica DPRU 508 1.369 ± 0.9726 0.6633 ± 0.05708 0.4490 ± 0.18050 
P. persica DPRU 514 1.047 ± 0.1870 0.5315 ± 0.01519 0.3258 ± 0.05884 
P. persica DPRU 515 1.334 ± 0.3512 0.5490 ± 0.0019 0.3468 ± 0.07989 
P. persica DPRU 516 1.521 ± 0.0744 0.6839 ± 0.09326 0.3522 ± 0.08233 
P. persica DPRU 517 0.884 ± 0.6629 0.5841 ± 0.10415 0.2419 ± 0.04349 
P. persica DPRU 518 2.152 ± 0.4664 0.6479 ± 0.04967 0.6456 ± 0.18921 
P. persica DPRU 519 1.114 ± 0.7629 0.6170 ± 0.02215 0.4605 ± 0.22458 
P. persica DPRU 520 2.410 ± 1.6705 0.6895 ± 0.12787 0.5738 ± 0.44342 
P. persica DPRU 521 1.907 ± 0.5484 0.6371 ± 0.00205 0.5771 ± 0.13158 
P. persica Fei Cheng Hong Li #6 1.559 ± 0.3654 0.4825 ± 0.03742 0.7588 ± 0.24747 
P. persica Gilgalo 2.248 ± 0.5704 0.5557 ± 0.06434 0.6144 ± 0.18099 
P. persica Hui Hun Tao 0.890 ± 0.1310 0.5126 ± 0.07861 0.3768 ± 0.12114 
P. persica Hunshu 0.649 ± 0.4166 0.4989 ± 0.1331 0.2699 ± 0.13143 
P. persica IC 20841 1.256 ± 0.2159 0.5632 ± 0.07029 0.4037 ± 0.25175 
P. persica Keris #2 0.956 ± 0.0992 0.5655 ± 0.19425 0.4027 ± 0.03900 
P. persica Keris #4 0.849 ± 0.3332 0.5477 ± 0.06502 0.4270 ± 0.02644 
P. persica Khanda 1.975 ± 0.7575 0.5651 ± 0.04996 0.5739 ± 0.19592 
P. persica Loimari 1.345 ± 0.4824 0.5200 ± 0.06446 0.5879 ± 0.02854 
P. persica Lutkoo 0.828 ± 0.5864 0.4767 ± 0.11301 0.5700 ± 0.09866 
P. persica Okayama #11 0.992 ± 0.7486 0.5559 ± 0.04886 0.6419 ± 0.31430 
P. persica Rog-2-dihaploid 2.055 ± 0.2870 0.5726 ± 0.01622 2.1837 ± 0.51071 
P. persica Takashur I 1.246 ± 0.5890 0.4971 ± 0.0478 0.5087 ± 0.20307 
P. persica Thulu 0.600 ± 0.4715 0.4525 ± 0.07191 0.2996 ± 0.15676 
P. persica White Peach Great Wall 1.409 ± 0.2637 0.5368 ± 0.08444 0.5820 ± 0.18932 
P. persica Wild Peach 0.672 ± NA 0.5218 ± NA 0.5827 ± NA 
P. spp. Huangnianhe 1.022 ± 0.3677 0.6621 ± 0.03619 0.5422 ± 0.05131 
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Mean absolute growth rate, branch extension rate, and canopy volume (± standard deviation) for wild-type peach accessions 
maintained at the NCGR-Davis.   
Taxa Plant Name 
Absolute Growth 
Rate (g/day)  
Branch Extension Rate 
(cm/day) 
Canopy Volume       
(m3) 
P. spp. I.S. 5/21 1.179 ± NA 0.4218 ± NA 0.2008 ± NA 
P. spp. Long 124 0.945 ± 0.5861 0.6347 ± 0.00749 0.8098 ± 0.17407 
P. spp. Tho Muang 2.528 ± 1.4451 0.5459 ± 0.06953 0.6294 ± 0.23928 
 
 
 
 
 
 
 
 
Mean tree height, branch length, stem caliper, and branch dry weight (± standard deviation) for cultivated peach accessions maintained 
at the NCGR-Davis. 
Taxa Plant Name Tree Height            (cm) 
Branch Length          
(cm) 
Branch Dry Weight    
(g) 
Stem Caliper           
(cm) 
P. hybrids 1999,15-99 223.0 ± 15.56 121.8 ± 11.31 635.65 ± 41.649 37.5 ± 5.02 
P. hybrids 2000,11-157 223.5 ± 6.36 123.5 ± 13.15 591.25 ± 149.553 45.2 ± 7.42 
P. hybrids 2000,13-131 237.5 ± 7.78 150.0 ± 33.94 606.00 ± 215.385 39.6 ± 5.09 
P. hybrids 2000,14-122 213.5 ± 6.36 142.9 ± 8.63 598.95 ± 10.394 48.4 ± 7.42 
P. hybrids 2000,15-116 238.5 ± 10.61 123.4 ± 7.50 597.15 ± 88.176 48.8 ± 2.26 
P. hybrids 2000,16-125 229.5 ± 0.71 126.4 ± 9.19 579.75 ± 163.695 40.5 ± 0.85 
P. hybrids 2000,2-8 236.0 ± 12.73 143.2 ± 17.04 654.60 ± 71.842 39.5 ± 0.57 
P. hybrids 2000,2-9 249.0 ± 7.07 154.3 ± 41.37 554.10 ± 64.205 45.5 ± 5.02 
P. hybrids 2000,3-159 220.0 ± 2.83 115.9 ± 14.85 573.65 ± 129.047 33.2 ± 1.48 
P. hybrids 2000,8-164 223.5 ± 0.71 150.8 ± 20.15 579.55 ± 161.008 48.0 ± 1.41 
P. hybrids 2000,9-129 239.0 ± 24.04 118.2 ± 2.47 446.15 ± 54.518 41.3 ± 1.77 
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Mean tree height, branch length, stem caliper, and branch dry weight (± standard deviation) for cultivated peach accessions maintained 
at the NCGR-Davis. 
Taxa Plant Name Tree Height            (cm) 
Branch Length          
(cm) 
Branch Dry Weight    
(g) 
Stem Caliper           
(cm) 
P. hybrids 2000,B-206 218.5 ± 10.61 112.6 ± 11.88 505.40 ± 160.938 41.7 ± 3.96 
P. hybrids 89,10-44 252.0 ± 4.24 142.7 ± 6.36 804.20 ± 152.028 42.8 ± 3.82 
P. hybrids 89,10-51 239.0 ± 24.04 147.7 ± 3.46 549.45 ± 126.926 39.7 ± 0.57 
P. hybrids 89,10-59 254.5 ± 7.78 144.9 ± 12.66 670.00 ± 102.530 39.0 ± 1.06 
P. hybrids 97,10-125 204.5 ± 9.19 129.0 ± 18.60 587.45 ± 57.205 40.0 ± 2.90 
P. hybrids 99,16-76 209.5 ± 3.54 106.0 ± 4.17 477.00 ± 33.941 40.4 ± 4.95 
P. hybrids AN1/6 127.6 ± 6.72 109.3 ± 16.55 224.45 ± 69.650 30.6 ± 3.54 
P. hybrids No. 397/VIII-4 143.3 ± 28.92 89.9 ± 17.47 194.75 ± 17.183 33.9 ± 0.64 
P. hybrids No. 436/VIII-43 145.7 ± 12.02 98.1 ± 0.35 306.55 ± 89.873 37.9 ± 0.42 
P. hybrids Peacot 133.1 ± 6.86 75.7 ± 3.32 127.75 ± 55.791 31.5 ± 0.92 
P. hybrids Pollardi 157.5 ± 24.75 107.4 ± 16.12 128.85 ± 78.560 27.4 ± 2.05 
P. persica 745 156.1 ± 11.03 93.3 ± 9.33 270.70 ± 96.449 31.6 ± 4.74 
P. persica 6820018 160.1 ± 6.08 87.5 ± 0.00 93.20 ± 17.536 28.7 ± 1.06 
P. persica 6820040 133.6 ± 5.80 81.8 ± 13.72 150.45 ± 164.119 27.4 ± 9.55 
P. persica 6910058 141.5 ± 15.98 77.7 ± 3.39 187.15 ± 39.244 37.0 ± 11.53 
P. persica 6910167 125.3 ± 1.06 80.1 ± 0.07 246.05 ± 40.800 33.3 ± 3.46 
P. persica 7310674 140.0 ± 9.62 102.3 ± 27.86 159.35 ± 89.590 30.2 ± 0.42 
P. persica 1-125 147.6 ± 8.20 91.2 ± 1.41 236.45 ± 159.028 32.1 ± 2.97 
P. persica 12-28-OP 163.4 ± 7.28 97.5 ± 7.50 180.25 ± 32.456 40.0 ± 2.83 
P. persica 3 Star Daily News 132.6 ± 9.69 94.3 ± 1.70 230.25 ± 0.212 32.9 ± 4.38 
P. persica 61-00-87 143.4 ± 14.21 78.7 ± 5.23 208.10 ± 1.838 30.8 ± 5.09 
P. persica Admiral Dewey 124.8 ± NA 99.6 ± NA 113.40 ± NA 21.6 ± NA 
P. persica Adriatica 128.5 ± NA 96.5 ± NA 148.00 ± NA 22.4 ± NA 
P. persica Aguascalientes 12-12 116.6 ± 5.73 77.4 ± 5.52 120.95 ± 45.043 26.2 ± 0.64 
P. persica Aguascalientes 6-10 129.5 ± 12.37 76.7 ± 13.65 236.20 ± 84.853 37.2 ± 7.92 
P. persica Albatros 161.8 ± 6.08 112.8 ± 5.73 369.20 ± 143.826 38.8 ± 2.33 
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Mean tree height, branch length, stem caliper, and branch dry weight (± standard deviation) for cultivated peach accessions maintained 
at the NCGR-Davis. 
Taxa Plant Name 
Tree Height            
(cm) 
Branch Length          
(cm) 
Branch Dry Weight    
(g) 
Stem Caliper           
(cm) 
P. persica Aneheim 126.5 ± NA 85.8 ± NA 280.80 ± NA 40.4 ± NA 
P. persica Angelus 159.7 ± 7.57 94.2 ± 11.46 260.15 ± 179.817 41.1 ± 3.61 
P. persica AR-233 129.9 ± 10.39 87.7 ± 12.02 132.60 ± 47.376 23.6 ± 5.23 
P. persica Argentina Peach #13 123.0 ± 13.65 86.0 ± 5.80 149.75 ± 51.124 30.7 ± 3.11 
P. persica Aurelia 116.5 ± 16.69 74.2 ± 8.77 202.65 ± 195.798 25.9 ± 3.82 
P. persica Baby Crawford 139.2 ± NA 114.5 ± NA 218.00 ± NA 37.5 ± NA 
P. persica Bai Mang Pen Tao 126.7 ± 22.06 79.5 ± 14.92 255.60 ± 214.112 27.6 ± 7.71 
P. persica Baronesa 154.3 ± 14.07 96.6 ± 6.08 315.45 ± 29.204 36.4 ± 0.28 
P. persica Belle of Georgia 148.9 ± 9.55 97.3 ± 3.18 213.35 ± 230.446 30.0 ± 5.87 
P. persica Boston Red 127.6 ± NA 83.3 ± NA 195.50 ± NA 33.4 ± NA 
P. persica BR-2 145.8 ± 18.10 98.9 ± 3.25 221.90 ± 140.431 34.9 ± 3.25 
P. persica C.O. Smith 146.4 ± 1.98 95.4 ± 2.97 275.15 ± 240.487 32.1 ± 2.97 
P. persica Calmar 156.7 ± 5.44 97.1 ± 5.23 484.25 ± 393.222 33.1 ± 5.44 
P. persica Cardinal 138.4 ± 12.94 85.6 ± 2.26 286.60 ± 144.108 43.9 ± 6.65 
P. persica Carlos 142.7 ± 14.99 92.3 ± 0.85 171.10 ± 20.789 34.5 ± 3.68 
P. persica Carmen 149.9 ± 14.85 94.7 ± 2.05 288.40 ± 34.648 40.9 ± 1.41 
P. persica Carolina Belle 123.4 ± 1.91 74.3 ± 8.77 96.75 ± 113.208 30.9 ± 8.98 
P. persica Cascata 131.5 ± NA 82.9 ± NA 186.60 ± NA 24.9 ± NA 
P. persica Cascata 519 127.8 ± 12.80 97.5 ± 5.23 252.70 ± 95.601 39.1 ± 4.38 
P. persica Cerrito 136.4 ± 10.61 90.6 ± 13.58 165.15 ± 49.992 36.7 ± 2.12 
P. persica Champagne 134.4 ± 5.80 89.5 ± 2.83 170.60 ± 20.223 36.2 ± 4.31 
P. persica Chinese Flat 139.9 ± 21.35 78.0 ± 9.83 173.15 ± 65.266 39.7 ± 6.65 
P. persica Chui Lum Tao 133.7 ± 20.08 96.6 ± 8.70 168.85 ± 85.065 24.2 ± 1.63 
P. persica Clayton 128.9 ± 8.34 91.8 ± 14.14 152.50 ± 36.911 29.4 ± 3.32 
P. persica Conserva 458 165.6 ± 3.68 109.7 ± 2.26 358.65 ± 90.439 35.9 ± 2.97 
P. persica Contender X E. Lady No. 068 167.2 ± 22.13 92.6 ± 1.98 340.55 ± 12.374 42.6 ± 7.99 
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Mean tree height, branch length, stem caliper, and branch dry weight (± standard deviation) for cultivated peach accessions maintained 
at the NCGR-Davis. 
Taxa Plant Name 
Tree Height            
(cm) 
Branch Length          
(cm) 
Branch Dry Weight    
(g) 
Stem Caliper           
(cm) 
P. persica Contender X E.Lady No. 051 164.5 ± 1.06 105.0 ± 10.68 533.95 ± 26.375 48.2 ± 5.16 
P. persica Crane 155.0 ± 5.59 102.8 ± 1.91 305.50 ± 21.072 36.9 ± 1.70 
P. persica Cresthaven 124.1 ± 0.21 74.2 ± 13.65 144.45 ± 19.445 28.6 ± 4.10 
P. persica Croce Del Sud 116.8 ± 30.97 90.4 ± 38.96 100.65 ± 57.064 29.8 ± 5.94 
P. persica Cumberland 144.7 ± 6.58 97.5 ± 5.59 323.30 ± 197.000 32.6 ± 9.05 
P. persica Cynthia 0.8 ± NA 0.8 ± NA 0.77 ± NA 0.8 ± NA 
P. persica Danmo 117.5 ± 9.62 82.7 ± 0.99 135.75 ± 136.684 35.8 ± 1.41 
P. persica De Chang-Hai 139.9 ± 9.83 80.1 ± 12.23 206.85 ± 148.563 34.3 ± 4.88 
P. persica Demeur 159.5 ± NA 103.2 ± NA 254.50 ± NA 36.3 ± NA 
P. persica Desert Gold 141.6 ± 4.45 97.6 ± 4.31 257.60 ± 82.873 33.8 ± 4.10 
P. persica Diamante 141.7 ± 21.07 92.0 ± 10.68 226.90 ± 67.317 38.1 ± 1.06 
P. persica Dixie Red 153.1 ± 11.17 97.6 ± 4.60 444.65 ± 103.733 43.7 ± 6.29 
P. persica Dixon Cling 148.2 ± 2.33 105.1 ± 11.53 232.00 ± 71.418 30.5 ± 1.63 
P. persica DPRU 1759 134.1 ± 5.02 73.3 ± 11.31 182.45 ± 133.431 33.9 ± 5.30 
P. persica DPRU 2548 131.8 ± 9.33 95.2 ± 7.85 135.85 ± 15.061 40.4 ± 1.84 
P. persica DPRU 2693 136.4 ± 1.84 90.4 ± 3.04 211.20 ± 26.446 37.4 ± 0.85 
P. persica Duke of York 156.5 ± 4.53 94.5 ± 18.31 105.80 ± 109.602 29.2 ± 2.12 
P. persica Dwarf Elberta 117.9 ± 16.33 93.6 ± 41.22 98.65 ± 4.879 26.7 ± 0.07 
P. persica Dymond 143.9 ± 0.92 85.3 ± 4.31 310.55 ± 68.801 41.5 ± 6.15 
P. persica Early Charlotte 120.8 ± 12.66 91.3 ± 9.83 105.20 ± 11.455 24.4 ± 1.98 
P. persica Early Crawford 115.3 ± 25.67 77.2 ± 9.26 104.80 ± 65.337 33.0 ± 9.48 
P. persica Early Muir 146.2 ± NA 93.2 ± NA 206.30 ± NA 30.6 ± NA 
P. persica Early Red 131.8 ± 9.26 82.2 ± 10.47 289.85 ± 37.123 34.8 ± 5.16 
P. persica Early White 147.0 ± 8.77 95.1 ± 3.11 278.25 ± 91.853 31.6 ± 4.74 
P. persica Elberta 125.5 ± 0.92 58.8 ± 11.95 128.75 ± 52.821 38.0 ± 0.35 
P. persica Emilia 143.4 ± 11.17 92.0 ± 2.83 332.05 ± 21.567 34.4 ± 2.33 
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Mean tree height, branch length, stem caliper, and branch dry weight (± standard deviation) for cultivated peach accessions maintained 
at the NCGR-Davis. 
Taxa Plant Name 
Tree Height            
(cm) 
Branch Length          
(cm) 
Branch Dry Weight    
(g) 
Stem Caliper           
(cm) 
P. persica Evergreen 147.9 ± 12.66 100.3 ± 2.76 252.00 ± 138.169 40.9 ± 5.66 
P. persica Fair Time 151.2 ± NA 76.8 ± NA 334.90 ± NA 42.5 ± NA 
P. persica Fairlane 117.4 ± 18.95 86.1 ± 20.08 247.45 ± 96.379 34.4 ± 8.20 
P. persica Fayette 149.7 ± 4.81 88.2 ± 1.13 399.90 ± 68.872 37.4 ± 4.53 
P. persica Federica 149.7 ± 10.05 93.7 ± 2.72 269.95 ± 102.839 35.4 ± 8.73 
P. persica Feng Bao 130.1 ± NA 105.7 ± NA 410.40 ± NA 40.4 ± NA 
P. persica Flamekist 127.3 ± 10.68 79.2 ± 7.35 107.10 ± 1.414 29.1 ± 6.15 
P. persica Flaminia 122.7 ± 6.86 74.6 ± 14.85 57.45 ± 45.750 22.8 ± 0.07 
P. persica Flavorcrest 139.4 ± 3.39 88.4 ± 1.56 194.15 ± 56.356 38.9 ± 3.54 
P. persica Florida Prince 137.4 ± 4.17 90.3 ± 0.57 224.05 ± 68.801 34.0 ± 2.47 
P. persica Fortyniner 133.7 ± 11.46 90.2 ± 16.26 211.65 ± 132.300 31.7 ± 4.03 
P. persica Foster 109.9 ± 3.18 79.7 ± 13.65 114.35 ± 59.468 23.9 ± 0.64 
P. persica Galaxy 131.9 ± 5.37 88.9 ± 8.49 263.00 ± 75.802 31.2 ± 2.40 
P. persica GEORGE IV 123.5 ± 9.55 86.4 ± 0.57 147.85 ± 74.741 26.9 ± 3.54 
P. persica Gold Dust 136.9 ± 1.98 95.0 ± 19.87 143.75 ± 22.840 28.7 ± 2.12 
P. persica Golden Heath 134.7 ± 5.94 95.6 ± 2.76 296.85 ± 85.206 26.5 ± 1.56 
P. persica Golden Queen Improved 128.8 ± 3.61 77.5 ± 0.71 221.10 ± 87.116 33.2 ± 0.99 
P. persica Green Pan Tao 120.2 ± 36.35 86.5 ± 20.01 97.15 ± 23.405 32.6 ± 7.71 
P. persica Greensboro 133.9 ± 11.88 94.4 ± 47.80 121.70 ± 148.068 30.4 ± 5.80 
P. persica Hale Early 128.6 ± 9.12 79.2 ± 4.74 137.80 ± 35.497 25.2 ± 3.61 
P. persica Halloween 131.3 ± 7.00 77.7 ± 4.88 217.85 ± 53.387 35.1 ± 2.19 
P. persica Harblaze 158.7 ± 7.71 98.5 ± 8.06 358.35 ± 1.344 40.9 ± 0.78 
P. persica Harrow Diamond 158.1 ± 6.65 102.4 ± 3.18 491.70 ± 46.810 38.6 ± 0.14 
P. persica HB 1-10 105.9 ± 38.33 81.1 ± 2.62 124.30 ± 126.996 26.5 ± 8.56 
P. persica HB 6-24 142.1 ± 3.04 79.5 ± 21.21 145.60 ± 85.418 26.7 ± 3.18 
P. persica Hiley 138.2 ± 8.56 82.1 ± 11.74 177.55 ± 35.709 31.0 ± 0.99 
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Mean tree height, branch length, stem caliper, and branch dry weight (± standard deviation) for cultivated peach accessions maintained 
at the NCGR-Davis. 
Taxa Plant Name Tree Height            (cm) 
Branch Length          
(cm) 
Branch Dry Weight    
(g) 
Stem Caliper           
(cm) 
P. persica Hula Shaftalli 131.1 ± 6.08 90.1 ± 0.64 178.45 ± 45.608 34.1 ± 7.00 
P. persica Ic 209015 154.2 ± 9.76 97.0 ± 5.52 193.25 ± 58.619 36.2 ± 3.96 
P. persica IC 2090214 148.5 ± 0.57 96.2 ± 2.40 344.55 ± 26.799 37.9 ± 1.56 
P. persica Independence 132.6 ± 10.39 81.9 ± 5.87 117.10 ± 11.172 32.1 ± 3.61 
P. persica Indian Blood 135.1 ± 10.89 88.8 ± 14.28 254.90 ± 110.592 32.9 ± 5.44 
P. persica Indian Blood Cling 126.9 ± 10.75 88.0 ± 11.38 293.35 ± 119.147 30.0 ± 5.30 
P. persica Indian Blood Free 133.1 ± 9.05 101.0 ± 7.57 178.30 ± 96.308 28.8 ± 0.00 
P. persica Indian Freestone 106.9 ± NA 91.8 ± NA 78.60 ± NA 20.6 ± NA 
P. persica J.H. Hale 107.2 ± 13.72 67.3 ± 8.20 171.80 ± 13.011 31.9 ± 3.11 
P. persica J.M. Mack 136.8 ± 10.25 98.1 ± 9.76 147.80 ± 55.720 32.4 ± 3.04 
P. persica Jing Yu 140.8 ± 22.82 92.6 ± 6.75 339.20 ± 233.680 27.0 ± 7.13 
P. persica Kalamazoo 147.5 ± 6.86 80.2 ± 1.20 148.80 ± 11.455 37.3 ± 3.61 
P. persica Katrina 119.8 ± 2.40 98.9 ± 4.24 82.05 ± 29.628 32.0 ± 0.49 
P. persica Kawanakajima Hakutou 151.3 ± 18.99 99.1 ± 10.17 362.40 ± 89.344 35.0 ± 5.81 
P. persica Khidistavi 132.0 ± 11.53 96.9 ± 14.71 301.25 ± 51.124 32.9 ± 5.02 
P. persica KIANG-SI 122.8 ± 4.81 78.5 ± 1.41 251.95 ± 31.042 32.0 ± 1.27 
P. persica Kinnauri 135.8 ± NA 73.1 ± NA 86.20 ± NA 34.0 ± NA 
P. persica Krimchak' 143.0 ± 3.82 91.1 ± 0.07 162.00 ± 81.317 33.6 ± 5.23 
P. persica Last Chance 107.4 ± NA 57.1 ± NA 30.60 ± NA 29.9 ± NA 
P. persica Late Crawford 111.7 ± NA 76.1 ± NA 187.90 ± NA 26.3 ± NA 
P. persica Late Rose 136.7 ± NA 76.4 ± NA 279.80 ± NA 33.4 ± NA 
P. persica Le Grand 128.8 ± 0.64 73.0 ± 7.71 175.90 ± 43.558 34.6 ± 2.55 
P. persica Leaf curl resistant peach 157.7 ± 10.47 99.4 ± 5.44 220.70 ± 39.174 43.0 ± 6.01 
P. persica Lian Huang 144.2 ± 4.60 88.1 ± 18.95 95.50 ± 55.154 26.7 ± 0.71 
P. persica Local cultivar/Shaki 153.3 ± 8.56 93.9 ± 8.77 353.30 ± 61.377 44.6 ± 9.12 
P. persica Lola Queen 149.5 ± 4.74 88.0 ± 13.08 210.75 ± 238.224 30.7 ± 3.39 
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Mean tree height, branch length, stem caliper, and branch dry weight (± standard deviation) for cultivated peach accessions maintained 
at the NCGR-Davis. 
Taxa Plant Name Tree Height            (cm) 
Branch Length          
(cm) 
Branch Dry Weight    
(g) 
Stem Caliper           
(cm) 
P. persica Lord Napier 155.9 ± 10.18 100.3 ± 2.55 303.95 ± 103.450 30.6 ± 4.88 
P. persica LOV-1-DHAPLOID 117.5 ± 3.75 54.4 ± 2.90 60.35 ± 3.041 18.6 ± 0.78 
P. persica LOV-1-Haploid 127.0 ± 63.07 92.4 ± 32.74 262.55 ± 322.511 26.6 ± 6.29 
P. persica LOV-2-DHaploid 142.1 ± 17.04 94.9 ± 14.92 195.10 ± 15.556 24.7 ± 6.29 
P. persica LOV-3-DHaploid 100.4 ± 0.85 67.3 ± 13.58 62.70 ± 6.647 18.1 ± 3.04 
P. persica LOV-5-DHaploid 127.4 ± 12.23 79.7 ± 8.13 108.45 ± 14.637 25.5 ± 7.00 
P. persica LOV-5-Haploid 142.1 ± 13.01 102.5 ± 25.17 152.70 ± 14.142 28.0 ± 7.50 
P. persica Marigold 145.1 ± 4.38 106.5 ± 1.98 337.45 ± 30.759 30.0 ± 0.42 
P. persica Mayflower 119.1 ± 1.48 77.8 ± 8.98 38.30 ± 38.891 23.2 ± 1.77 
P. persica Meadowlark 152.2 ± 5.59 91.7 ± 3.32 134.80 ± 5.657 36.4 ± 1.34 
P. persica Miller's Late 136.6 ± 3.32 88.9 ± 3.25 234.35 ± 62.862 29.5 ± 2.83 
P. persica Mountain Rose 120.9 ± 9.05 74.7 ± 10.54 61.10 ± 43.558 27.1 ± 2.83 
P. persica Muir Peach 126.7 ± 2.90 83.8 ± 14.50 193.45 ± 19.870 30.7 ± 5.44 
P. persica Nata 134.7 ± 15.06 87.8 ± 12.80 206.50 ± 73.115 35.0 ± 2.97 
P. persica Nectar 143.6 ± 6.15 84.1 ± 11.81 249.50 ± 49.073 35.9 ± 1.34 
P. persica Nic 19398 149.2 ± 13.22 89.5 ± 13.22 194.75 ± 141.351 34.5 ± 1.84 
P. persica Nishiki 134.6 ± 7.21 85.5 ± 13.44 307.55 ± 12.940 43.8 ± 5.52 
P. persica NJ Pillar OP R23 T62 159.0 ± 15.27 117.6 ± 16.83 268.35 ± 15.344 32.5 ± 4.24 
P. persica NJ12017025 159.7 ± 7.28 101.9 ± 7.64 283.55 ± 35.992 37.3 ± 5.37 
P. persica NJ642083142 155.9 ± 4.45 98.7 ± 8.70 221.40 ± 8.202 24.4 ± 4.95 
P. persica NJ6420-85145 131.2 ± 8.63 101.8 ± 28.35 102.10 ± 90.227 24.4 ± 0.57 
P. persica NJ652163012 154.1 ± 14.14 86.0 ± 7.71 147.35 ± 79.408 24.8 ± 3.61 
P. persica NJ682130058 143.6 ± 13.01 71.0 ± 4.67 70.60 ± 15.698 20.9 ± 2.05 
P. persica Noire Blanche 146.1 ± 16.90 106.8 ± 6.65 154.60 ± 18.950 34.2 ± 5.52 
P. persica Non-Drooping Peach 155.6 ± NA 85.1 ± NA 111.60 ± NA 33.3 ± NA 
P. persica Okinawa Cain 152.3 ± 18.31 103.4 ± 4.24 316.40 ± 1.556 42.7 ± 2.69 
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Mean tree height, branch length, stem caliper, and branch dry weight (± standard deviation) for cultivated peach accessions maintained 
at the NCGR-Davis. 
Taxa Plant Name 
Tree Height            
(cm) 
Branch Length          
(cm) 
Branch Dry Weight    
(g) 
Stem Caliper           
(cm) 
P. persica Orange Cling 125.2 ± 8.06 86.1 ± 10.11 165.15 ± 36.275 28.7 ± 0.92 
P. persica Orion 155.2 ± 11.88 112.4 ± 15.77 297.00 ± 225.426 36.7 ± 2.97 
P. persica Ornamental Red Leaf OP 138.7 ± 4.88 93.5 ± 18.53 274.50 ± 27.294 34.8 ± 4.03 
P. persica P 105-94-78 149.3 ± 13.79 98.5 ± 16.62 377.95 ± 29.204 27.8 ± 0.42 
P. persica Pallas 125.2 ± 21.97 77.7 ± 17.30 98.00 ± 101.127 24.5 ± 7.85 
P. persica Panamint 150.8 ± 0.71 90.2 ± 6.08 195.60 ± 23.335 33.4 ± 7.71 
P. persica Peento 126.5 ± 8.34 84.7 ± 4.10 243.40 ± 73.963 33.6 ± 1.63 
P. persica PER-2-Dhaploid 105.0 ± 6.79 60.9 ± 1.27 47.95 ± 12.233 15.2 ± 0.21 
P. persica Peregrine 133.2 ± 1.13 72.6 ± 18.53 75.40 ± 60.811 33.5 ± 8.91 
P. persica Phil's Twin 143.0 ± NA 122.8 ± NA 905.20 ± NA 36.2 ± NA 
P. persica Platycarpa 132.4 ± 12.59 77.5 ± 4.03 292.40 ± 6.081 31.0 ± 1.20 
P. persica Polly 139.7 ± 9.12 89.9 ± 11.03 136.70 ± 11.172 31.7 ± 5.30 
P. persica Prarie Schooner 137.3 ± 9.97 88.8 ± 3.32 241.70 ± 3.818 30.5 ± 2.55 
P. persica Premier 134.7 ± 9.76 93.9 ± 4.53 206.20 ± 38.467 32.7 ± 4.38 
P. persica Qui Xiang Mi 145.6 ± 8.65 93.7 ± 3.74 215.28 ± 89.635 46.1 ± 10.39 
P. persica Ranniaya 144.4 ± 1.70 83.4 ± 5.37 249.90 ± 157.543 31.4 ± 0.57 
P. persica Raritan Rose 139.4 ± 3.04 80.4 ± 1.84 177.70 ± 12.869 27.2 ± 5.80 
P. persica Red Baron 141.6 ± 0.35 99.9 ± 1.06 353.60 ± 30.547 33.0 ± 7.07 
P. persica Red Haven 143.4 ± 16.97 102.6 ± 2.40 408.00 ± 17.678 42.0 ± 1.56 
P. persica Red Slovenia 122.8 ± 3.46 85.3 ± 7.50 144.20 ± 61.377 26.3 ± 0.92 
P. persica Red Top 129.4 ± 0.14 87.4 ± 20.01 45.50 ± 37.760 27.5 ± 4.10 
P. persica Ribet 131.1 ± 27.01 71.4 ± 6.93 94.10 ± 118.653 29.9 ± 10.68 
P. persica Rio Oso Gem 118.4 ± 7.14 67.9 ± 16.69 80.45 ± 89.166 29.9 ± 6.01 
P. persica Robin 156.4 ± 23.41 80.8 ± 3.18 116.60 ± 74.388 28.3 ± 3.25 
P. persica Rochester 170.3 ± 10.61 111.0 ± 13.72 239.70 ± 132.088 37.9 ± 0.92 
P. persica Rogany Goy 138.9 ± 5.16 88.2 ± 2.76 281.75 ± 31.466 39.9 ± 7.50 
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Mean tree height, branch length, stem caliper, and branch dry weight (± standard deviation) for cultivated peach accessions maintained 
at the NCGR-Davis. 
Taxa Plant Name 
Tree Height            
(cm) 
Branch Length          
(cm) 
Branch Dry Weight    
(g) 
Stem Caliper           
(cm) 
P. persica Rose 124.5 ± 4.38 68.1 ± 9.05 146.75 ± 39.244 32.1 ± 0.35 
P. persica Rozdeala Oseni 130.4 ± 11.03 77.6 ± 16.97 115.25 ± 22.981 28.4 ± 3.75 
P. persica RRL-1-DHaploid 162.6 ± 13.08 102.0 ± 8.98 293.80 ± 114.976 31.4 ± 1.70 
P. persica Rutgers Redleaf 154.8 ± 9.26 101.8 ± 1.98 137.30 ± 41.578 26.2 ± 2.40 
P. persica Salway 123.2 ± 7.21 82.2 ± 7.99 98.55 ± 38.962 30.0 ± 0.85 
P. persica Samarkand Nectarine 136.5 ± 0.99 85.9 ± 9.55 88.25 ± 72.620 36.2 ± 5.09 
P. persica Sanguine de Chateauneuf 148.7 ± 8.63 86.7 ± 6.67 159.08 ± 95.076 33.8 ± 1.65 
P. persica Sanguine Tardeva 136.7 ± 6.58 88.4 ± 16.76 161.70 ± 11.314 28.6 ± 0.14 
P. persica Sanguine Tardif de Chanas 119.8 ± 11.67 79.8 ± 4.24 128.20 ± 19.375 31.1 ± 1.98 
P. persica Santa Barbara 147.5 ± 8.56 89.2 ± 9.48 226.40 ± 184.131 37.4 ± 7.99 
P. persica Saturn 126.9 ± 10.04 85.1 ± 2.83 176.70 ± 40.022 33.6 ± 1.91 
P. persica Sdlg Red Haven type 170.8 ± 7.14 110.8 ± 1.84 432.00 ± 42.002 42.8 ± 2.62 
P. persica Sha Zi Zao Sheng 152.2 ± 5.73 94.1 ± 8.41 265.45 ± 54.518 42.2 ± 4.10 
P. persica Shaghi Peach 139.1 ± 12.94 98.0 ± 3.04 151.40 ± 12.587 31.4 ± 2.83 
P. persica Shaki 161.7 ± 15.63 92.5 ± 12.94 252.65 ± 97.086 35.0 ± 6.79 
P. persica Sierra Blanca 161.4 ± NA 91.7 ± NA 370.70 ± NA 42.8 ± NA 
P. persica Silver Gold 141.8 ± 2.33 96.5 ± 8.49 143.30 ± 94.045 38.9 ± 1.56 
P. persica Silver Lode 142.3 ± 1.56 96.3 ± 13.08 152.35 ± 70.781 27.3 ± 3.32 
P. persica Silver Logon 134.7 ± 14.78 70.7 ± 3.82 140.35 ± 58.761 28.5 ± 6.93 
P. persica Slappy 115.4 ± 21.14 65.5 ± 25.03 108.65 ± 80.115 20.9 ± 1.06 
P. persica Somervee 166.1 ± 17.11 102.1 ± 13.08 461.80 ± 102.530 42.5 ± 3.68 
P. persica Splendid 147.9 ± 8.56 102.7 ± 6.58 283.50 ± 8.061 43.5 ± 6.79 
P. persica Spring Honey 168.0 ± 1.70 108.4 ± 6.72 263.75 ± 15.768 36.5 ± 3.68 
P. persica Springtime 138.8 ± 7.64 93.5 ± 4.38 245.10 ± 63.498 41.6 ± 5.87 
P. persica Stawberry Cling 110.3 ± 7.57 78.2 ± 0.64 72.45 ± 1.768 24.7 ± 0.14 
P. persica Stribling Giant Free 113.8 ± 0.78 80.3 ± 0.92 180.00 ± 72.125 33.0 ± 6.58 
7
8
 
  
 
 
Mean tree height, branch length, stem caliper, and branch dry weight (± standard deviation) for cultivated peach accessions maintained 
at the NCGR-Davis. 
Taxa Plant Name Tree Height            (cm) 
Branch Length          
(cm) 
Branch Dry Weight    
(g) 
Stem Caliper           
(cm) 
P. persica Sulina 158.3 ± 18.17 90.4 ± 9.40 231.65 ± 0.071 37.6 ± 3.39 
P. persica Suncrest 130.4 ± 25.05 84.0 ± 35.79 95.67 ± 77.773 27.7 ± 6.34 
P. persica Ta Qiao Yi Hao 148.1 ± 9.33 91.0 ± 2.26 430.35 ± 7.425 37.6 ± 1.13 
P. persica Tebana 129.8 ± 28.00 87.4 ± 6.93 121.40 ± 115.117 25.7 ± 1.84 
P. persica Tejon 151.2 ± 1.48 103.2 ± 7.42 230.35 ± 7.142 32.3 ± 1.13 
P. persica Terzarola Col Pizzo 143.4 ± 0.21 87.1 ± 9.33 235.15 ± 58.478 35.4 ± 1.27 
P. persica Tropic Beauty Cain 138.2 ± 16.90 80.9 ± 1.48 177.20 ± 43.699 34.1 ± 5.23 
P. persica Turquesa 148.4 ± 4.17 95.9 ± 9.55 193.85 ± 129.754 36.4 ± 4.74 
P. persica Tuskena (Tuscan Cling) 123.9 ± 4.03 88.3 ± 11.31 88.60 ± 14.849 30.0 ± 2.26 
P. persica Tzim Pee Tao 174.6 ± 0.71 109.3 ± 2.33 559.55 ± 109.531 33.1 ± 1.41 
P. persica Uspekh 153.6 ± 5.02 78.6 ± 14.71 195.60 ± 10.465 45.0 ± 2.76 
P. persica Vazhuri 147.6 ± 10.87 102.2 ± 12.72 287.40 ± 79.152 39.7 ± 8.09 
P. persica Ventura 117.7 ± 25.03 83.7 ± 3.54 68.40 ± 68.589 25.6 ± 8.34 
P. persica Venus 129.3 ± 11.03 106.0 ± 2.76 285.55 ± 73.751 34.9 ± 2.83 
P. persica Villa Ada 139.7 ± 31.47 94.0 ± 2.55 118.90 ± 13.435 29.4 ± 8.34 
P. persica Villa Adriana 151.4 ± 5.23 103.0 ± 17.89 177.65 ± 79.408 34.0 ± 2.33 
P. persica Vinegold 162.0 ± 0.07 107.2 ± 3.61 549.10 ± 53.457 46.6 ± 17.11 
P. persica Vivid 159.7 ± 0.64 98.2 ± 2.90 476.05 ± 30.476 43.3 ± 1.27 
P. persica Vulcan 166.7 ± 17.89 104.9 ± 2.55 367.40 ± 16.546 37.0 ± 1.34 
P. persica Wan Pan Tao 145.8 ± NA 97.3 ± NA 306.50 ± NA 35.6 ± NA 
P. persica White English 139.8 ± 6.43 79.1 ± 3.25 144.75 ± 2.475 27.2 ± 0.49 
P. persica White Hale 147.0 ± 1.13 84.6 ± 2.47 265.10 ± 109.884 34.2 ± 0.35 
P. persica White Heath Cling 116.2 ± 24.07 88.7 ± 16.40 123.25 ± 95.351 25.5 ± 9.72 
P. persica White Pan Tao 128.4 ± 25.17 84.5 ± 30.05 86.90 ± 23.193 31.4 ± 8.84 
P. persica Winblo 125.6 ± 0.99 85.9 ± 8.13 179.90 ± 68.448 26.9 ± 1.34 
P. persica Xavante 124.7 ± 6.86 77.8 ± 7.42 148.50 ± 18.668 32.5 ± 2.26 
7
9
 
  
 
 
Mean tree height, branch length, stem caliper, and branch dry weight (± standard deviation) for cultivated peach accessions maintained 
at the NCGR-Davis. 
Taxa Plant Name 
Tree Height            
(cm) 
Branch Length          
(cm) 
Branch Dry Weight    
(g) 
Stem Caliper           
(cm) 
P. persica Xiong Yue 140.0 ± 22.72 89.7 ± 7.60 252.55 ± 100.616 33.2 ± 1.48 
P. persica Y142-75PF 117.6 ± 18.81 67.1 ± 5.94 43.65 ± 30.476 24.2 ± 1.56 
P. persica Y422-259 PF 138.7 ± 37.48 85.5 ± 5.52 156.85 ± 129.613 33.3 ± 12.45 
P. persica Yan Hong 147.6 ± 5.02 102.4 ± 4.31 248.75 ± 1.344 36.8 ± 1.91 
P. persica Yellow Tuscany 137.7 ± 5.44 99.7 ± 4.03 93.55 ± 31.183 24.6 ± 2.05 
P. persica Yellow Yunnan 139.4 ± 24.89 89.2 ± 10.25 179.15 ± 46.740 33.0 ± 4.95 
P. persica Zin Dai Jiu Bao 133.6 ± 4.31 84.6 ± 6.08 213.95 ± 189.434 30.1 ± 4.95 
P. persica var. nucipersica 7130785 127.4 ± 12.45 80.2 ± 7.42 193.40 ± 134.492 32.0 ± 1.27 
P. persica var. nucipersica Champion 130.9 ± 9.69 94.1 ± 4.17 167.85 ± 22.132 30.6 ± 0.49 
P. persica var. nucipersica Flavortop 137.0 ± 5.16 93.8 ± 0.92 316.85 ± 34.295 33.2 ± 4.60 
P. persica var. nucipersica Gold Mine 108.8 ± 24.18 72.9 ± 3.04 58.65 ± 42.497 17.6 ± 3.39 
P. persica var. nucipersica JOHN RIVERS 139.7 ± 3.68 86.2 ± 14.50 126.55 ± 68.094 24.9 ± 4.10 
P. persica var. nucipersica Lola 137.0 ± 0.49 87.5 ± 0.00 171.40 ± 18.526 32.3 ± 3.32 
P. persica var. nucipersica Mericrest 151.6 ± 8.70 93.0 ± 7.00 140.85 ± 24.819 25.7 ± 4.53 
P. persica var. nucipersica Morton 141.0 ± 6.08 96.8 ± 3.39 314.65 ± 19.870 30.2 ± 1.06 
P. persica var. nucipersica Nectared 6 148.2 ± 15.13 96.6 ± 0.28 270.55 ± 90.156 34.0 ± 7.35 
P. persica var. nucipersica Stanwick 118.5 ± NA 76.8 ± NA 207.30 ± NA 39.8 ± NA 
P. persica var. nucipersica Summer Grand 132.2 ± 8.70 78.9 ± 11.67 150.60 ± 59.963 28.1 ± 1.27 
P. persica var. nucipersica Summerkand 106.4 ± NA 76.5 ± NA 72.20 ± NA 23.6 ± NA 
P. persica var. nucipersica Sunlite 128.3 ± 11.95 89.7 ± 0.07 278.75 ± 18.880 36.9 ± 4.03 
P. persica var. nucipersica White Rose 97.0 ± 19.94 91.4 ± 6.86 61.10 ± 19.375 21.5 ± 6.51 
P. persica var. nucipersica Y426-371 156.6 ± 1.98 90.7 ± 2.90 298.95 ± 4.313 32.4 ± 5.37 
P. persica var. nucipersica Y431-413 PF 151.7 ± 2.62 91.9 ± 12.30 141.15 ± 48.861 33.5 ± 1.06 
P. persica var. persica 710 150.1 ± 8.70 87.2 ± 16.12 130.85 ± 102.743 31.8 ± 0.64 
P. persica var. persica 7410070 104.4 ± NA 62.8 ± NA 76.60 ± NA 24.5 ± NA 
P. persica var. persica Andromeda 128.1 ± 10.18 82.1 ± 8.13 153.00 ± 30.830 35.5 ± 1.06 
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Mean tree height, branch length, stem caliper, and branch dry weight (± standard deviation) for cultivated peach accessions maintained 
at the NCGR-Davis. 
Taxa Plant Name 
Tree Height            
(cm) 
Branch Length          
(cm) 
Branch Dry Weight    
(g) 
Stem Caliper           
(cm) 
P. persica var. persica B081017021 110.5 ± 4.10 67.0 ± 0.64 159.35 ± 7.849 33.0 ± 2.90 
P. persica var. persica Cascata 332 155.2 ± 4.31 84.7 ± 10.61 185.10 ± 122.471 47.0 ± 5.80 
P. persica var. persica De Wet 133.3 ± 11.17 93.0 ± 3.54 311.15 ± 153.513 33.7 ± 1.06 
P. persica var. persica Imperani 155.3 ± NA 111.6 ± NA 361.50 ± NA 46.2 ± NA 
P. persica var. persica Kijewska Zapala 131.4 ± 9.48 88.9 ± 4.60 187.00 ± 13.011 33.8 ± 9.97 
P. persica var. persica Kou Ho 123.3 ± 13.58 73.5 ± 4.38 109.55 ± 57.346 27.6 ± 1.06 
P. persica var. persica V-68101 134.3 ± 2.19 99.8 ± 29.77 176.50 ± 18.809 40.1 ± 2.05 
P. persica var. persica Xin Dai Jiu Bao 124.2 ± 11.81 73.7 ± 4.53 156.55 ± 65.690 30.0 ± 2.76 
P. persica var. persica Yumyeong 125.9 ± 2.76 86.1 ± 3.04 238.90 ± 57.558 38.0 ± 12.94 
P. spp. 124 Pantao 108.2 ± NA 72.4 ± NA 130.00 ± NA 27.3 ± NA 
P. spp. 81-11-58 162.7 ± 14.50 94.1 ± 16.05 443.10 ± 55.084 44.8 ± 4.67 
P. spp. 93-1-52 Pantao 142.5 ± 0.49 90.3 ± 8.91 149.50 ± 103.025 26.9 ± 2.97 
P. spp. Pamirski 132.0 ± 17.04 79.8 ± 1.06 142.50 ± 88.176 31.0 ± 2.26 
P. spp. Pingbaizi 177.6 ± 23.05 89.5 ± 6.93 392.75 ± 81.600 41.2 ± 7.64 
P. spp. Shenzhou Baimi 157.9 ± NA 103.0 ± NA 382.15 ± NA 32.7 ± NA 
P. spp. Xia Hui #1 148.2 ± 4.67 79.1 ± 8.13 55.40 ± 25.173 31.4 ± 1.70 
P. spp. Xuancheng Tiantao 136.5 ± 6.72 75.6 ± 43.77 87.80 ± 154.291 30.0 ± 1.06 
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Mean tree height, branch length, stem caliper, and branch dry weight (± standard deviation) for wild-type peach accessions maintained 
at the NCGR-Davis. 
Taxa Plant Name 
Tree Height            
(cm) 
Branch Length          
(cm) 
Branch Dry Weight    
(g) 
Stem Caliper           
(cm) 
P.davidiana 96078 158.2 ± 7.71 105.9 ± 23.76 276.65 ± 105.430 41.0 ± 5.66 
P.davidiana 96120 128.8 ± 7.80 94.6 ± 7.94 111.55 ± 159.019 25.1 ± 5.43 
P.davidiana DPRU 2494 177.0 ± 6.65 106.9 ± 14.64 470.43 ± 17.607 38.2 ± 2.33 
P.davidiana DPRU 581 187.0 ± 14.42 113.9 ± 39.03 391.35 ± 20.294 27.5 ± 2.05 
P.davidiana Shanxi 182.5 ± 17.37 138.2 ± 17.38 589.35 ± 202.830 32.4 ± 5.06 
P. ferganensis DPRU 2495 151.9 ± 5.30 93.9 ± 3.16 386.30 ± 102.029 35.6 ± 5.89 
P.hybrids DPRU 536 134.3 ± 59.04 89.6 ± 23.69 158.57 ± 537.967 28.3 ± 12.23 
P. kansuensis DPRU 582 155.6 ± NA 98.0 ± NA 391.90 ± NA 32.6 ± NA 
P. mira DPRU 2228 132.3 ± 13.57 71.3 ± 15.10 96.50 ± 179.672 37.1 ± 7.44 
P. mira DPRU 2232 166.6 ± NA 106.8 ± NA 551.16 ± NA 40.5 ± NA 
P. mira DPRU 2561 175.1 ± 21.88 116.9 ± 9.99 371.40 ± 246.018 31.3 ± 13.50 
P. mira DPRU 2583 171.9 ± 14.61 119.0 ± 8.23 390.38 ± 66.695 43.6 ± 11.20 
P. persica 880291 170.7 ± 6.78 122.6 ± 5.72 754.96 ± 122.844 68.7 ± 4.41 
P. persica 880329 154.1 ± 21.98 86.3 ± 7.08 290.02 ± 28.393 35.3 ± 7.83 
P. persica 880330 164.7 ± 17.90 102.9 ± 6.49 382.60 ± 108.257 38.6 ± 5.08 
P. persica 880332 147.6 ± 13.19 97.2 ± 8.66 229.30 ± 165.231 39.5 ± 1.26 
P. persica 880471 146.9 ± 12.81 88.6 ± 10.51 380.95 ± 83.539 36.8 ± 8.75 
P. persica #60 137.2 ± 5.54 90.8 ± 13.14 192.48 ± 50.630 30.7 ± 6.20 
P. persica Cascata 500 146.7 ± 16.55 84.3 ± 21.92 149.05 ± 83.934 36.7 ± 6.08 
P. persica Cascata 562 142.2 ± 3.75 84.6 ± 11.81 133.15 ± 54.942 35.5 ± 1.77 
P. persica Chalpachu 146.5 ± 11.73 86.7 ± 11.14 191.73 ± 119.584 30.3 ± 1.60 
P. persica Chinese Cling 151.7 ± 9.88 93.4 ± 11.60 360.00 ± 70.179 33.8 ± 1.91 
P. persica Chugdar 157.0 ± 23.19 100.8 ± 8.77 424.10 ± 73.530 47.9 ± 6.17 
P. persica Churko 144.4 ± 12.87 77.1 ± 10.54 175.50 ± 115.990 30.1 ± 13.07 
P. persica Chutar 165.9 ± 8.70 94.9 ± 13.66 252.90 ± 91.586 34.3 ± 6.83 
P. persica Clone #01370 144.3 ± 24.32 86.3 ± 3.32 155.20 ± 51.053 29.3 ± 4.95 
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Mean tree height, branch length, stem caliper, and branch dry weight (± standard deviation) for wild-type peach accessions maintained 
at the NCGR-Davis. 
Taxa Plant Name 
Tree Height            
(cm) 
Branch Length          
(cm) 
Branch Dry Weight    
(g) 
Stem Caliper           
(cm) 
P. persica Criollo 134.5 ± 5.94 96.5 ± 19.09 328.05 ± 52.679 34.3 ± 2.40 
P. persica DPRU 2497 159.1 ± 12.70 95.4 ± 17.17 248.58 ± 109.404 37.3 ± 5.64 
P. persica DPRU 2498 164.5 ± 9.50 114.4 ± 7.80 609.04 ± 139.621 44.2 ± 6.84 
P. persica DPRU 489 139.6 ± 18.64 73.9 ± 3.01 117.53 ± 53.119 29.2 ± 5.52 
P. persica DPRU 508 137.9 ± 15.32 98.8 ± 8.51 204.05 ± 144.910 33.6 ± 3.23 
P. persica DPRU 514 131.4 ± 1.56 79.2 ± 2.26 156.00 ± 27.860 32.1 ± 1.20 
P. persica DPRU 515 133.1 ± 2.90 81.8 ± 0.28 198.70 ± 52.326 31.1 ± 1.56 
P. persica DPRU 516 132.4 ± 10.25 101.9 ± 13.90 226.60 ± 11.089 30.1 ± 4.31 
P. persica DPRU 517 127.6 ± 7.19 87.0 ± 15.52 131.70 ± 98.772 29.2 ± 4.03 
P. persica DPRU 518 142.5 ± 3.57 96.5 ± 7.40 320.70 ± 69.496 38.6 ± 1.06 
P. persica DPRU 519 139.8 ± 15.79 91.9 ± 3.30 166.00 ± 113.665 37.3 ± 12.61 
P. persica DPRU 520 145.8 ± 28.38 102.7 ± 19.05 359.13 ± 248.900 35.7 ± 10.05 
P. persica DPRU 521 146.9 ± 6.10 94.9 ± 0.31 284.17 ± 81.706 37.3 ± 1.70 
P. persica Fei Cheng Hong Li #6 163.7 ± 12.68 84.0 ± 6.51 271.23 ± 63.580 27.7 ± 1.00 
P. persica Gilgalo 158.5 ± 12.83 96.7 ± 11.20 391.18 ± 99.241 36.1 ± 5.38 
P. persica Hui Hun Tao 139.7 ± 0.92 87.2 ± 13.36 151.25 ± 22.274 31.2 ± 1.77 
P. persica Hunshu 136.5 ± 20.76 86.8 ± 23.16 112.92 ± 72.486 21.6 ± 7.32 
P. persica IC 20841 136.2 ± 25.24 95.8 ± 11.95 213.55 ± 36.699 46.2 ± 5.66 
P. persica Keris #2 148.5 ± 2.33 98.4 ± 33.80 166.30 ± 17.253 22.8 ± 0.85 
P. persica Keris #4 166.5 ± 0.57 95.3 ± 11.31 147.70 ± 57.983 34.3 ± 10.54 
P. persica Khanda 152.8 ± 16.73 98.3 ± 8.69 343.62 ± 131.809 33.1 ± 5.44 
P. persica Loimari 155.8 ± 10.51 90.5 ± 11.22 234.02 ± 83.940 31.9 ± 4.73 
P. persica Lutkoo 174.4 ± 11.48 82.9 ± 19.66 144.08 ± 102.028 33.8 ± 2.94 
P. persica Okayama #11 169.2 ± 21.97 96.7 ± 8.50 172.63 ± 130.258 35.5 ± 3.84 
P. persica Rog-2-dihaploid 199.5 ± 16.26 97.4 ± 2.76 349.30 ± 48.790 34.6 ± 2.33 
P. persica Takashur I 153.0 ± 15.08 86.5 ± 8.32 216.74 ± 102.481 28.5 ± 3.99 
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Mean tree height, branch length, stem caliper, and branch dry weight (± standard deviation) for wild-type peach accessions maintained 
at the NCGR-Davis. 
Taxa Plant Name Tree Height            (cm) 
Branch Length          
(cm) 
Branch Dry Weight    
(g) 
Stem Caliper           
(cm) 
P. persica Thulu 129.3 ± 15.64 78.7 ± 12.51 104.40 ± 82.043 22.3 ± 1.10 
P. persica White Peach Great Wall 157.5 ± 22.13 91.3 ± 14.35 239.50 ± 44.831 34.5 ± 3.04 
P. persica Wild Peach 144.5 ± NA 90.8 ± NA 116.90 ± NA 23.1 ± NA 
P. spp. Huangnianhe 152.3 ± 15.70 112.6 ± 6.15 173.80 ± 62.508 24.2 ± 8.06 
P. spp. I.S. 5/21 123.1 ± NA 71.7 ± NA 200.40 ± NA 29.9 ± NA 
P. spp. Long 124 167.8 ± 2.12 107.9 ± 1.27 160.65 ± 99.631 41.8 ± 8.41 
P. spp. Tho Muang 151.0 ± 11.14 95.0 ± 12.10 439.82 ± 251.451 38.1 ± 2.28 
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